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Match  A  Match  Box 

Sole  Speciality  slace  eitabllshment  In  I85S  ot 


A.    ROLLER,  Engineer. 


BERLIN    N.20,    GERMANY. 

Catalogues   and   Estimates   for  Complete   Plants   Free   on    Application. 

REFERENCES  TO  MATCH  MANUFACTUKEKS  ALL  OVER  THE  WORLD. 


PATENT  PAPER  PINIONS 

fOR    NOISELF.SS    MOTOR    DRIVES. 

MACHINE-CUT   GEARS 

OF    ALL    DESCRIPTIONS. 

THE    REID    GEAR    CO., 

I.inwood,     F>AISLEY. 


Mr.  G.  H.  HUGHES.  M.I.Mech.E.. 

Consulting   and  Organising   Engineer  for  Water 
Works  and  Industrial    Undertakings, 

19,   OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 

reJ«phon«  No  :  575^  Bank.  Write  for  particulars. 

I>ATENTS. 

Mr.    J.    G.    LORRAIN,    M  I  F.  1: ,   M  I  NK-,1.  E,    Fcllw   of    the- 

BORFOLK  HOUSE,  NORFOLK  STREET.  STRAND,  LONDON,  W.C. 

■PATENTEES'  HANDBOOK,     r..,t    ir.v   on     applicalion.    gives     hull 


Brass  Labels&Time  Checks 


>nd  Figure  Punche 


ED.  PRYOR  &  SON,  68,  West  Street. Sheffield. 


i  NEW   BOILERS  I 

*  READY   FOR    PROMPT    DELIVERY.  * 

♦ -t 

*  Size.  Working  Pressure.    ♦ 
JJ  One  Thompson  Boiler,  30  ft.  by  8  ft.  6  in.  for  160  lb.    * 


Three 
One   . 
Three 
Six 
One 
One  Co 
All  .- 


W  ft.  „  8  ft.  6  in. 

30  ft.  „  8  ft.  6  i 

30  ft.  „  8  ft. 

3"  ft.  „  8  ft. 

28  ft.  „  7  ft. 

20  ft.  ,.  i  It. 


100  lb.  J 
1401b.  ^ 
100  lb.    ♦ 


trs  of  Vertical  Boilers  from  2  to  20  n.h.p. 


♦  JOHN  THOMPSON,  Wolverhampton.  | 

Bogie  Locomotives  for  Short  Curves.  A  large 
number  of  ihese  Engines  have  hecn  built  to  NARROW  and  to 
NORMAL  OALGR.  — For  full  particulars,  and  for  Licences.  Sic.  address 
tlie  HAGAN  S    LOCOMOTIVE   WORKS.  ERFURT.  GERMANY. 

Melville  and  Macalpine,  Consulting  Engineers 
and  NAVAL  ARCHITECTS. 

61.5.  Walnut  Stkekt    Phii.ai)K[.phia.  Pa.,  U.S.A 

Rear-Admiral    Gkokob    W     Mei.vii.lk     ExI-nKineer-in-Chicf    of   the 

'  United  States  Navy,  and  John   H    Mac.\i.1'INK.  haMnji  a   very  extensive 

Mquaintanre  in  the  best  engineering  circles  in  Itic  I'mted  States.  Hnt.iin 

Ud  the  Continent  of  Rurope  especiiiHy  ^.  incll  1  Mm\»Tlci\Al   nrsi\i>. 


A.   MOUNT=HAES, 


I.Mech.E.,   M.I.M.E., 


Consultii 


id  Mining   Engineer  for  Ore   Dressing 
Plants  of  All  Classes. 
II,     IRONMONGER    LANE,    LONDON.    E.C 

Tl-I.  Addres,  :    ■  Dkksms..^,  Li:.XDnN.'  Telephone  \o,  :  272  Cenlral. 


IVI'^INNES-DOBBIE 
INDICATORS. 


EncU 


Ext 


Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all     speeds     and     pressures. 

cial  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 

DOBBIE,  MclNNES,  LIMITED, 

I       45,  BOTHWELL  ST..  GLASGOW. 


Se.cJii.i  Ediiton.  Rniild.     I'lt.c  75,  6,1. 

r)EPRECIAT[ON     OF    FACTORIES,    Mines, 

-*— '     and    Industrial    Undertakings,    and    their   Valuation.     With    Tables 
and  Examples. 

By  EU'IXG  MATHESOX,  M.InstC  E. 
The    Principles    which  should    guide    the  Writing  off   for    wear    and 
tear,    Obsolete     plant :    Terminable  or    wasting    properties :      Effect    ©n 
"      ■      i  for  Compulsory  purchase  :  Going  concern, 

tempt  to  systematise  existinK  Inrormation  and  to  maka  it 
amve  at  titiifomuty  and  accuracy  in  making  up  baUnce  sheets  for 
The  work  1^  t.ni.iuc  of  its  V\nd."~7ke  Enfri'tfr, 

E.  6    F.    N.    SPON.    125.   Strand.    London. 


v.       ELECTRIC 
PULLEY 
BLOCKS 

Built  in  3  sizes. 

PORTABLE  HA^D 
DRILLS  a  Speciality. 

KRAMOS,  Ltd., 

Locksbrook    r.nxineerinii   Works, 

BATH. 


JUST  READY.      InCown^..       ll.u.'l^ome  II  nh.      8a.  6d.  ". ' 

IVIINING     LAW    OF      THE 
BRITISH      EIVIPIRE. 

B>   CHAkLES  J.   Al.l  ORO     I  .U.S.,    M.lnst.M  A\. 

eo\Tl.;sis. -The  I'rliiclpk-.  of  Mining  Law.— The  Minlni!  Law  01 
Great  Brllaln.— Brilisll  India.— Ccvlnn.— Burma —The  Ntalaj.  Penin- 
sula.—British  North  Borneo -Cyprus— The  pomlol  m  o(  Canad.i.— 
British  Guhina.— The  dold  Co>it  Cr.l  'nv  and  Anhanll.— Cane  of  Good 
Hope  — N'llal.  Orancc  River  Colon'  — T'insv.ial  C'llony— Rtiodesia  — 
The  Comnionwc.iUli  ol  Australia  — N.w  Zciland.  ftc— lNr>HX. 


JUST    Rf  ADV       I  w.i,.-,   „-,.,„o  Aiii.iMl  U.ue.     7».  6J. 

THI:  OFI  ICIAL   YEAR-BOOK   Ol- 

THE  SCIENTIFIC  AND  LEARNED  SOCIETIES 

01      (iRi;M     IJRITAfN     AND     IRI;|.AM» 

l,.nt.unsnuth  oilK-i  i.ltici.il  informalioni  l.i~t  ..(  Papers  ic.id  diiiiiu; 
(he  Semuoii  f;..4-i,  beloic  all  the  le..1lng  Soccelies  Ihrouglnul  the 
Kingdom 

"Compll  d  fr  Mil  ofticial  sources,  the  volume  contains  a  nnss  ,.1 
Information  which  torn.s  a  lru4(worthv  record  of   the  wort;  H   ne  diinpi; 


London:  CHARLES  GRIFFIN  &   CO.,  LTD.,  Exeter  St.,  Strand,  W.C. 
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I  WANT  A  POSITION 

as  your  Advertisement  Manager. 

SALARY  REQUIRED  5    PER  ANNUM. 

1  will  t;ivc  niv  services   KREK   lor  the  firit  month,  li 

you  will  send  a  penny  stamp  to  defray  my  travcllinj;  cxpense- 

The  BRITISH  ADVERTISER, 

Quean  Anns'*  Chambers.  WESTMINSTER,   S  W. 


CELLULOID 
SLIDE    RULES. 

UNIVERSAL     DRAFTING     MACHINE 


Piece  Work,  Balance  and  Premium  Calculator. 


Drawing  Instruments. 

Send  foi  Pamphlets. 

JOHN    DAVIS    &    SON 

(Derby),  LTD. 
O,  All  Saints  Works,  DERBY,  & 
361,  Camomile  Street,  LONDOH,  E.G. 

Patent  Flexible 

METALLIC  FACED 
PACKING 

For  all 

Pressures. 


S.  REDFEBN. 

Swan  Lane, 

New  Brown  St., 

MANCHESTER 


Miscellaneous 


ja 


J  TOMEY  &  SON'v  *  NEW  GAUGE  CUSS. 

<%  EUREKA  GAUGE  GCaSS^  ^SS^^.  % 

^Ki=5         '833  „   ^ 

JBIRM  I  NGHAM. 


S.H.P. 


DO    YOU    WANT    ANV 

Press   Tools,  Jigs, 

Cutters,  Rimers, 

Gauges  9 

A.  FEirrco^i 

ALTRINGHAM, 


■.TAHPISGS    10    THE    TRADE. 


ED.  BRAND, 

n 


35.S»lahespeareSt. 
MANCHESTER, 


Modern  Wire=Working   Machinery, 


SUDDEDT8CHE  KABELWERKE  A.-G.,  nannheim. 


(SYSTEM    BERTHOUD    BOREL.> 


GERAIANY. 


eontractors  to  the  Imperial  eerman  Postal  JIutborltles 


Silk-Covercd 
Copper   Wires 

TELEPHONE    CABLES. 

With  Caper  ami  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 


4XUAKY     Kj.    I<,)0'' 
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f^^{^WmUr]t        Miscellaneous 


"ZECO' 
Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 


and  Covering  generally. 
ZE/TZ  &  Co..  21,  Lime  St.,  London,  B.C. 


Heating     Apparatus 

BOILERS 


VERTICAL  STEAM  BOILERS 


Refuse  Destructors. 


Wrile    lor    particulars    to  : 


HEENAN  k  FROUDE,  Limited, 

4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 


i  Hack  Saw  Blades  \ 

%  "  H.  G.  T." 

*"'         (High  Grade  Throughout.)  "i 

:;'   Proved  BEST  by  Independent  TEST. 


Lists  and  Samples   Free. 


BEANLAND.  PERKIN  &  Co.,  | 

2  to  8,  Neville  Street.  LEEDS.        % 


Scotch  &   Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW.  M^ 

Valves   for  Cas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

ReducInK  Valves,  Keys,   and    all   FItllngs    for  Compressed  Gases 


JOSEPH  BOOTH  BROS.,  LTD., 
RODLEY,    LEEDS. 


LIFTING    MACHINERY. 


THOS.    W.    WARD. 
ALBION    WORKS. 

SHEFFIELD. 

MACHINE     TOOLS. 


THE    SHANNON,    LTD..  See  P 

RopemaHer  St.,  London,  E.C.  71 

OFFICE    APPLIANCES. 


Have  you  seen  our  Advertisement 
on  page  sa  49  ?  A  glance  at  it 
may  save  you  £500  per  annum. — 

ED.  BENNIS  &  CO.  ,  Ltd.  ,  BOLTON. 
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Contracts 


CONTRACTS. 


(LYMOL'TH       CORPORATION       KLEC- 

TRICITY     DEPARTMENT. 


!  Oils. 
Waste.  Wipers,  &c. 

In  iil;ited Cables. 


L-  obtained  < 


the  I 


application  t 

1  deposit  of  IDS.  for  eacli 

eipt  of  a  botta  jide  Tender  upon  the 


the  undersigned 


obtained  on  application 


Plant.'  .ind  addressed 


signed  not  later  than  Januai  \ 
copy,  which  will  be  returned 
prescribed  form  and  within  the  stated  tim 

5^ealed  Tenders,  duly  endorsed,  to  be  delivered 
not  later  than  January  241)1,  190(1. 

(Signed>  E.  G.  OKELL, 

Borough  Electrical  Engines 
Prince  Rock.  Plymouth.  January  ist,  iqo6. 

CO"RPORATIOX   OF  WIMBLEDON. 
TO    EXGIiSI'.ERS. 
The   Wimbledon  Corporation   invite  TEXDERS  for  the  SUPPLY 
and  FIXING  of  AIK  COMPRESSORS  to  be  electrically  driven,  at  llie 
Pumping  Station.  Durnsford  Road,  Wimbledon. 
Plans  ana  Spec 
'  under^gned 
Tenders,  e 
he  I 
•  Town  Hall  on  or  before  i 
.   .  The  Corporatio 
■  Tender. 

By  order. 

C.H.  COOPER,  M.I.C.E„ 

Borough  Engineer  and  Survcyo 


BOROUGH     OF     STRATFORD-ON- 
AVON. 

SEWAGE  DISPOSAL  WORKS. 

fENDERS  are  invit.d  for  the  MANUFACTURE,  DELIVERY, 
and  ERECTION  of  THREE  SETS  of  GAS  or  OIL  ENGINES  and 
PUMP.-J. 

Specification  and  Drawings  may  be  obtained  at  the  Offices  of  the 
Engineers,  Messrs.  Willco.\  and  Raikks.  Union  Chambers,  63. 
Temple  Row.  Biimingham,  on  or  after  lanuary  1st,  1906,  on  payment 
of  a  deposit  of  Two  Guineas,  which  will  be  refunded  (after  the  Contract 
has  been  decided  upon )  to  those  persons  who  have  sent  in  a  beno  fide 
Tender  and  who  have  returned  the  whole  01  the  documents  entrusted  to 

Sealed  Tenders,  upon  the  fornix  supplied,  endorsed  "  Stratford-on- 
Avcn  Sewage  Disposal  Pumping  Machinery,"  to  be  delivered  at  my 
ottice  not  later  than  12  o'clock  noon  on  January  32nd,  1906. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowfst  or  any 


ROBERT    LUNN, 
Town  Clerlt's  Office,  Stratford-on-Avon,  Town  Clerk. 

December  22nd,  1905. 


w 


ILTON       DRAINAGE.  —  CONTRACT 


TO    CONTRACTORS. 


tender's  for  the  CONSTRL-CTION  of  the  foUowing'' WORKS  !- 

About  I J  mile*  of  Patent  Stone'.\arc  .ind  Iron  Sewers,  ranging  in  size 
rr.im  8-ln.  in  3o-in  ,  with  the  ncce.-ary  Manholes  ani  Flushing  Tanks. 
!  Ucthtr  with  Pumping  SlaliiMi.  Rising  Main,  and  other  works,  in 
:,  nr^in'-r  with  the  Specification  and  Plans  prepared  by  Messrs.  JOHN 
:      ! .  i\  ^oNs  AND  Santo  Ckimp.  Civil  Engineers. 

!  the  Specification  and  (Quantities,  with  form  of  "Eender,  may 

.  :  -.1  from,  and  the  Drawings  inspected  at.  the  I'flices  of  the  said 

:      I       I'lHM  Taylor.  Soxs  and  Santo  Crimp,  27,  Great  George 

.^uei-i.  Wcsiminster.  S.W.,  up(>n  payment  of  £5  (cheque  only),  which 

will  be  returned  upon  the  receipt  of  a  bmafide  'Tender. 

~      ■  "'ilton  Diainagc.  Conlr^ct  No.   I."  are  lo   be 

or  before  Saturdav,  the  third  day  of   February, 


:  Corporation  do  not  bind  themselves  to  accept  the  1 
Byn 


M 


ETROPOLITAN     BOROUGH    OF 

FULHAM. 

ELECTRICITY    DEPARTMENT. 

CONTRACT    •  S.- 

The  Council  is  prepared  to  receive  TENDERS  for  the  SUPPLY  and 

ERECTION  of 

(/J)  Stiam  Piping. 
(fcl  Water  and  Exhaust  Piping. 
Speciticalions    and    forms  of  Tender   may  be  obtained   from    the 
Borough  Electrical  and  Consulting  Engincer.Mr.  Arthur  J.   Fi  1  i.Ec 
after  the  13th  instant,  on  payment  of  a  deposit  of  One  Guinea,  uhich 
will  be  returned  on  receipt  of  a  bona  fide  tender. 

Tenders,  made  out  on  the  form  supplied,  addressed  to  the  Town  Clerk 
Town  Hall.  Fulliam.  and  endorsed  "Tender  for  Contract  S."  to  be 
delivered  at  the  Town  Hall  not  later  than  12  noon  on  Wcdnesdav. 
January  31st,  iqo6. 

Contractors  will  be  required   to   abide  by   the  Council's  standing 
orders  as  to  hours  of  labour  and  rates  of  pay. 
The  lowest  or  any  Tender  not  necessarily  accepted. 
By  order, 

R.  M.  PRESCOTT. 

Town  Clerk. 
Town  Hall,  Fulham.  S.W.,  January  yth,  looC. 

SUPPLY  AND  ERECTION  OF  A  REFUSE 
DESTRUCTOR. 
TENDERS  are  invited  by  the  Municipalily  of  Pretoria,  Transvaal. 
for  the  SUPPLY  and   ERECTION  of  a  REFUSE 
capable  of  treating  60  tons  of  rel^ise  per  d 
'rBn.4a..  L'^.M..  c...    --  -  -     -* 


iFUSE  DESTRUCTOR. 

■fender  Forms,  Specificationofthe  fiestruclor, Dimensions, and  Levels 
of  the  Site  upon  which  it  will  be  erected,  may  be  obtained  on  applica- 
tion to  the  Town  Engineer,  Pretoria,  or  at  the  office  of  Mi-ssis. 
MosESTHAL,  Sons,  and  Co.  .  72.  Basinghall  Street.  London.  '■f..C. 

The  successful  tenderer  will  be  required  to  pay  to  workmen  employed 
on  the  erection  of  the  above  works  wages  at  rates  not  l^s,  and  to- 
ob<tf  rve  hours  of  labour  not  greater,  than  the  rati  s  and  hours  set  out  in. 
a  list  to  be  seen  at  the  office  of  Messrs.  Mosexthai..  Sons,  and  Co.  ; 
such  raus  of  wages  and  hours  of  labour  will  form  part  of  the  contract 
to  he  entered  into  by  the  successful  tenderer. 

Tenders,  enclosed  in  sealed  envelopes,  and  endorsed  "  Tenders  for 
Supply  and  Erection  of  Refuse  Destiuclor  at  Pretoria,"  inuiC  reach  the 
undersigned  not  later  than  March  ittli.  1916.  or  the  Town  Clerk, 
P'etoria.  not  later  than  noon  on  April  6th.  190^,. 

The  lowest  or  anv  Tender  will  not  ne  essarilv  be  accepted. 
■  MOSENTHAL,  SONS.  ASD  CO., 

Representing  Municipality  of  Pretoria 


BOROUGH     OF     HUDDKRS- 

FIELU. 

SEWAGE  DISPOSAL  WORKS. 

TO  CONTRACTORS. 

;  TENDERS  from  competent 

Contract    No.    i — Intercepting    Sewer, 

Detritus  Tanks.  Bacterii  Beds,  and 

thereon. 
Contr.-ict  No.  2.— Gas  Plants.  Gas  Engines.  Generators,  Air  Com 

Pressors    and    Motors,   Pumps   and    Motors,    Sludge   Pumps 
witchboard.  &c. 
Contract  No.  3  —Sewage  Screen  and  Cle\ator. 
Contract  No.  4.— Sewage  Discharge  Rtcorder. 
Contract  No.  5.— Sewage  Distributors  and  Cables. 
Parties  desiring  to  submit   Tenders  may  inspect  the  Drawings  and 
obtain  the  Specifications,   Hills  of  (Quantities.   Forms  of  Tender,  and 
ntticr    particulars   upon    appl'cation    to   the    Engineer,    Mr.    K.    K. 
I  AMi'UKi.L.  M.lnst.C.E.,  M.I.E.E..  on  payment  of  the  sum  of  jCs  >n  the 
tasc  of  N  >.  I  Contract,  and  £2  1%.  in  the  case  of  each  of  Nos.  2.  3,  4. 
and  s  Contracts.    These amotints  will  be  returned  to  the  Tenderer  after 
tlie  (ioiincil  have  come  lo  a  decision  on  the  Tenders  received,  provided 
he  shall  have  sent  in  a  bona  fide  Tender  and  shall  not  have  withr'rauii 
the  same. 

The  succf  ssful  Tenderers  will  be  rcquire-1  to  executea  contract,  Ihc 
drafl  of  which  may  be  inspected  at  the  Town  Clerks  Office,  Town 
Halt,  betwec'i  in  and  4  o'clock,  except  on  Saturdays. 

Tend.rs  must  be  on  the  official  forms,  and  the  printed  instructions 
containd  therein  must  be  strictly  complied  with. 

Each  Tender,  in  the  sealed  en'velope  (which  will  be  provided  by  the 

Engineer),  along  with  the  fil'ed-up  Bill  of  (Juar.tlUes,  r 

to  the  Town  Clerk,  Town  Hall,  Hiiddersfie  c' 
Saturdav,  January  27lh,  190O. 
The  Ck>rporatlon  do  not  guarantee  the  acceptanci 
,■  Tender,  or  the  Tender  of  any  pets 


filled. 


e\perieace  In  the  carrjing  out  of  sir 
I.   HENRY 
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II^ll^'^^lli^ETTf  Contracts  and  Appointments  Open    J 


■pATTEkSEA       BOROUGH        COUNCIL. 

JD     The  Elivlricitv  Committee  inv.lc  TENDERS  lor  ihe  (ollowing 
PL.AST  and  MATERIALS: 

1    One  Set  either  rsc-Soi  or  i  ooo  kv.:  DC.  460  to  550  volts  Steam 
Generator,  Pip  an,  and  lLJ:ctor  Cjndenser, 


3.  Arc  Lamp5, 

4.  Arc  Lamp  Globes. 

Copies  of  Specification  a-id  Form  of  Tender  can  be  obtained  on  or 
after -January  itth  bv  making  applicatiua  and  enclosing  the  sum  of 
;f2  2i.  to  the  Chief  Engineer,  Electricity  Department,  Lombard  Road. 
Baltersta,  which  sum  will  be  refunded  on  reijcip'.  of  bonajidt  Tender. 

Tenders  are  tube  returned,  endorsed  -'Tender  for ,"  to  the 

undersigned  not  later  than  noon,  Monday.  February  ^th. 

W    MARCUS  WILKINS, 

Municipal  Buildings,  Lavender  Hill.  S.W.  Town  Clerk. 


B 


URMA    RAILWAYS    COMPANY, 

LIMITED. 

Tnc  Hoard  of  Directors  of  the  Burma  Railways  Company,  Limited, 
are  prepared  to  receive  TENDERS  for  the  SlPPLY  of  MISCEL- 
LASEOLS  TOOLS  and  STORES. 

SpeciHcations  and  Forms  of  Tender  can  be  obtained  at  the  Company's 


icniselvcs  to  accept  the  lowest  or 

By  order  of  the  Board, 

A.  G.  BEGBIF, 

Managing  Direct'.i 


TWICKENHAM       URBAX       DISTRICT 
COL-NCIL. 
SEWAGE   DISPOSAL   WORKS,  SECTIO.S'   "  F.' 
The  above  Council  hereby  invite  TENDERS  for  the  CONSTRUC- 
TION, &c.,  of  TANKS,  FILTERS,  CHANNELS,  SEWER  and  other 
WORKS,  at  the  Sewage  Disposal  VVorks,Mcreway  Road,  Twickenham. 
Drawings  and  Specitic;aion  of  the  prop  sed  Works  maybe  seen,  and 
copies  of  the  Bill  ot  Quanlities  obtained,  on  application  at  the  Office  of 
Ur.  Fred.  W.  Pearce,  F.S.I.,  Surveyor  to  the  Council,  Town  Hall, 
Twickenham,  and  the  payment  of  a  deposit  of  Three  Guineas,  wnich 
deposit  will   be  leturncd  on   r  ceipt  by   the  Council   of  a  bona  jidc 

Drawings.  Specification,  and  a  copv  of  the  Bill  of  ^>uantities,  may 
also  be  inspected  at  the  office  of  Mr.  Willia-M  Fairley,  Civil  Engineer, 
69,  Victoria  Street,  Westminster.  S.W. 

Sealed  Tenders,  on  the  fotms  provided  by  the  Council,  are  to  be 
delivered  to  me  not  later  than  Twelve  oclock  Noon  on  Wednesday,  the 
24th  day  of  January,  it^Vj. 

The  Couni.iI  dj  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  Order,   H.  JASON  SAUNDERS. 

Town  Hall.  Twickenham,  Clerk  to  the  Council. 

19th  December,  ifns- 


T 


ENDERS    FOR    CAST-IRON     PIPES. 


opohii 


SLPI'LV  and    DELIVERY  of  aboul  700  tons  of  1 
PIPES. 

Form>  of  Tender,  with  Specification  and  Conditions  of  Contract,  can 
be  obtained  from  the  undersigned,  and  Tenders,  enclosed  in  sealed 
envelopes,  addrcs.sed  to  Ihe  Clerk  of  the  Board  and  endorsed  "Tender 
for  Cast-Iron  Pipes,  Enfield,'  must  be  delivered  at  the  Offices  of  the 
Board  not  later  than  10  a.m.  on  Monday.  Linuarv  jind  igofi. 
A.  U.  PILLING. 

Savoy  Court,  SIrand,  W.C,  Clerk  ..I  the  Board. 

January  3rd.  1906. 


CITY  OF  ABERDEEN'.— ELECTRICITY 
DEPARTMENT. 

the  Electricilv  Coinmiltce  arc  prcpjred  to  receive  TENDERS  for 
the  SUPPLY  and  DELIVERY  of  ONE  CAST  IRON  DISC  FLY- 
WHEEL for  fitting  to  an  engine  of  Willans  and  Robinson's  make— 
.ipproxinrnte  weight  11  tons. 

Specihc  ilion  and  form  of  Tender  may  be  obtained  from  the  under- 
signed upon  payment  of  a  deposit  of  j^'i,  which  will  be  returned  on 
receipt  i.f  a  6011a  'ulc  Tender. 

Tendeis,  endorsed  "  Fly-wheel,"  to  be  delivered  at  the  Electricity 


Works  not  I 


•  than 


B 


OKOUGH     OF     STOKE- UPON-TREXT 

ELECTRICITY  COMMITTEE. 
CONTRACT  1:. 
,l...ve    Committee    invite    TENDERS   for   the  SUPPLY  and 
1     I   l;V  of  METERS  and  DEMAND  INDICATORS  during  the 
I  .     1  US  .March  31st,  1907. 
;■    :     .it.onsand  Forms  of  Tender  n 
i.cU  ou  payment  of  a  dep  -sit  of  £z 
eipt  of  a  toiia  ;i<fe  Tender. 


endorsed  "  Tender  for  Meters.' 

Tl:e  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

(Signed)  P.  J.  S.  TIDDEMAN, 

Borough  Electrical  Engineer. 
Electricity  Works.  Stoke  upon-Trent.  January  9th,  1906. 

APPOINTMENTS     OPEN. 

COUNTY      BOROUGH      OF      OLDHAM. 
JUNIOR  AS>ISTA.\T  ELECTRICAL  ENGINEER. 
The  Oldham  Corporation   Electricity  Committee  invite  APPLICA 
TIONS  tor  the    position  of  JUNIOR   AbSIalANT    ELECTRICAL 
ENGINEER.    Salary  ;S8o.  at'^^fing"' i"'°"  ^y  annu  ' 
£10.     Previous  e.xperience  in  central  station  essential. 

Applications,  endorsed  "  Assistant  Electrical  Enginei 
experience,  &c.,  together  with  copies  of  not  more  than  tnree  receni 
testimonials,  to  be  sent  to  Mr.  S.  Wilmott  Newi.ngton,  Borough 
Electrical  Engineer,  Oldham,  not  later  th.ia  Monday,  January  22iid, 
1906. 

Canvassing  will  be  a  disqualificatic 

Oldham, 
lanuary  roth.  1906. 


slaUng  age. 


AN    "] 

J\.     ARCH 


INSTITUTION    OF    NAVAL 


OFFERED  (or  CO.MPETUlON  by  the  Council  of   the  above  InsUtu- 

Candidates  must,  at  the  time  of  the  examination,  be  students  of  the 
Institution,  and  not  less  than  eighteen  or  more  than  twenty-one  years 
01  age  on  March  ist,  1906,  and  must  at  that  date  have  been  continuously 
employed  for  two  years  upon  Naval  Aichitecture  or  .^larine  Engineer- 
Further  particulars  and  forms  of  entry  and  conditions  regulating 
the  admission  of  students,  may  be  obtained  from  the  Secretary, 
Institution  of  Naval  Architects.  5.  Adelphi  Terrace.  London,  W.C. 
Applications  must  be  sent  in  by  tebruary  1st,  lyoo. 

SWADLINCOTE  DISTRICT  URBAN  Dis- 
trict council. 
appointment  of  surveyor  and  water  engineer 

The  Council  invite  APPLICATIONS  for  the  .above  APPOINTMENT- 

The  gentleman  appointed  will  be  required  to  devote  his  whole  time 
to  the  duties  of  his  offtce- 

The  salary  as  Surveyor 
Engineer  to  the  Joint  Wa 
dela-Zouch  £^o  per  annum. 

The  Council  district  contains  an  area  of  3,415  acres,  a  population  01 
19,500,  a-id  a  rateable  value  of  ^05,000. 

f  ne  Waterworks  aie  i>iiuaie  at  .Milton and  Woodville. 

AppUcaUons,  in  candidates'  own  lianduriiing,  stating  age  and 
guaiilicatlons,  with  three  recent  testimonials,  must  be  scut  to  me,  the 
undersigned,  at  the  Council  Office,  not  later  than  kVednesday,  January 
31st, endorsed  "Surveyor." 

Three  months'  notice  at  any  time  to  determine  the  engagement. 

Canvassing,  either  directly  or  indirectly,  will  be  deemed  a  dis- 
.juallfication.  ,  ,.    ^ 

By  order  of  the  Council, 


W.A.  MUSSON, 


Council  Office, 

Belmont  Street,  Swadlincote. 
January  3rd,  i-^oo. 


CITY  OF  AUCKLAND,  NEW  ZEALAND. 
APPOINTMENT  OF   CITY    ENGINEER. 
Applications,  accompanied  by  Testimonials,  will  be  received  in  Iho 
Town  Clerk's  Office,    Auckland.  New     Zealand,  until  4  o'clock  p.m. 
on    Thursday,    February    tilh,    i'/»,    for    the  appointment   of   City 
Engineer  to  the  City  of  Auckland.    Conditions  of  appointiiicot  may  bi: 
seen  and  copies  obLilncd,  at  the  office  of  the  High  Commissioner  f.i 
New  Zealand,  Westmlnslcr  Chambera,  13,  Victoria  Street,  La>ndon,S.W. 
HtNKY  W.  WILSON, 
September  ist,  I'/JS-  '1"°«"  Clerk. 
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Advertisers'  Service  Bureau. 

British    Advtrtiscr     Si-rviic     Bureau,     Oucen     Anne's     Chambers. 
Wesliniii,,tcr,  S.W. 
Artetian  Well  Machinery. 

John  Z.  Thoni.  Patricroft.  Manchester.  ^ 

Band  Sawing  Machines. 

Noble  &  l.uno,  Lid.,  l-elling-on-Trne. 

Bearings  (RoUer). 

Hyatt  KoUer  bearing  Co.,  4;.  Victoria  Street,  London  S.W. 

Belting. 

binney  &  Son,  Catherine  Street,  City  Road,  London,  E.G. 
Con,  Arthur,  &  Co.,  Camberwell,  London,  S.E. 
Fleming,  Birltbv  *  Goodall.  Ltd.,  West  Grove,  Halifax. 
Gllmour.  W.  it  O.,  St.  John's  Hill,  Edinburgh. 

BoUcrs. 

Clayton.  Son  &  Co.,  Ltd..  Leeds  City  Boiler  Works,  Leeds. 
Hartley  .>t  Sugdcn.  Ltd..  Halifax. 
Thompson,  John,  Wolverhampton. 

Boilers  (Water  tube). 

Babcocle  &  Wilcox,  Ltd.,  Oriel  House.  FarruiBdon  Street    London, 
E.C. 

Stirling  Boiler  Co..  Ltd.,  Motherwell,   N.B. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Periam.  Ltd.,  Floodgate  Street  Works,  Birmingham 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Griffin,  Charles,  it  Co  ,  E.xeter  Street,  Strand.  W.C, 
New  Zealand  Mines  Record,  Wellington.  New  Zealand. 
Spon,  E.  &  F.  N..  125,  Strand.  W.C. 
Boring  Machines . 
Asquith.  William,  Ltd.,  Well  Road  Works,  Hahfax. 
Niles-Bement-Pond  Co  ,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd.,  Fellmg-on-Tyne. 

Cables. 

Callcnder^s  Cable  and  Construction  Co.,  Ltd. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgartli  Works.  Leeds. 

Castings. 

Asbmore,  Benson,  Pease  S;  Co.,  Ltd.,  Stotklon-on-Tees. 
Catalogues,  Printing,  &c. 
Atlantic  Press,  Ltd.,  Weymouth  Street,  Manchester. 
Spnltis«,j.,.lc    Advertising    Agency,    Clun    House.    Suiriy    Street. 

Stafford,  Arthur,  &  Co.,  Denton,  Manchester. 
Chucks. 

Fairbanks  Co,,  78-80.  City  Road,  London,  E.C. 
Cisterns,  Tanks,  &c. 

Asbmore,  Benson,  Pease  *  Co.,  Ltd.,  Stockton-on-Tees. 

Clayton,  ion  &  Co..  Lid  ,  Hunslet.  Leeds. 

F.  A.  Keep.  Juxou  &  Co..  Barn  Street,  Birmingham. 
Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks.  Rochdale.  1  jncaahire 
Coke   Oven   Expert. 

Mallmann.  P.  J.,  iic-iiS,  Victoria  Street,  S.W. 
Condensing  Plant, 

Benn.Sykes,  llasliugdcn,  near  Manchester. 

Concentric  Condensci.  Ltd.,  23,  Northumberland  Avenue,  London, 

Mlrrlees.  Watson  &  Co  .  Ltd.,  Glasgow 
Consulting  Engineers. 

Gitihs.  J.„Mi,  &  Son  Ho,  Juke  Street,  Liverpool. 

G.  H    Hufhis  A  ^l  I  M  K.   i.i  Old  Queen  Mreel,  Westminster,  S.W. 
Mtj-.'.:.:.   .:  M       ,;,,.    ,,,,-   Walnut  street,  Philadelphia,  Pa..  U.S.A. 
.'^"111  t  rl    ■  'I(.«li,E..    M.LM.E.,    II,    Ironmonj:cr   Lane. 


,  England. 


Conlii 


Arrangements, 


South  Eastern  ,\  ,1    ,,  ,.  ,y  Co. 

Conveying  and  i:i,    ,  1  n;;  Machinery. 
Adolf  Bleichci  I  .■■  ,   i,   hlis,  Germany. 

Eraser  &  Chain,,;      1     1         I     1,1  .n  Wall  Buildings.  London,  E.C. 
TemperleyTianspoTii,  c  . .  72,  liishnpsgate  Street  Within.  London, 

Copper  and  Brass. 

W.  lleplon  .t  Son.  Hunslil  Lane,  Leeds. 

Coverings  (Boilerl 
Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd.  Rodley,  Leeds, 
'•homas  Broadbent  &  Sons.  Ltd..  Huddersfield. 
Niles-Bement  Pond  Co  ,  2.i.j5.  Victoria  Street,  London.  S.W. 


Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd., 

Cutters  (Milling). 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

E.  G.  Wrigley  &  Co.,  Lta.,  FoundiTt  Lane  Works,  Soho,  Birmingham. 
Destructors. 

Heenan  &  Froude,  4,  Chapel  Walks.  Manchester. 
Horsfall  Destructor  Co.,  Ltd,,  Armley,  Leeds. 

Dredges  and  Excavators. 


,  Mc 


Antw 


Rttse,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull, 

Drilling  Machines. 

Asquilh,  William,  Ltd.,  Well  Road  Works,  Halifax. 
NiUs-Bemei.t-Pond  Co.,  23-25,  Victoria  Street  London,  S.W. 
Noble  &  Lund,  Ltd.,  Felling-on-Tyne 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Economisers. 

E.  Green  &  Son,  Ltd.,  Manchester, 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  16,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

AUgemeine  Elektricitiils  Gesellschaft,  Berlin,  Germany. 

British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd..  Norfolk 

Street,  Strand,  London,  W.C. 
Broadbent,  T.  W„  Vicloiia  Electrical  Works,  Huddersfield. 
Crypto   Electrical    Co.,    3,   Tyer's   Gateway,    Bermondsey     Street, 

London,  S,E. 
Ebonestos  Manufacturing  Co.,  22,  Rosoman  Street,  London,  E.C. 
Gent  &  Co.  Ltd..  Faraday  Works,  Leicester. 
Greenwood  &  Bailey,  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co.,  Ltd., 

Silvertown,  London,  E. 
Johnson  and  Phillips,  Ltd.,  Victoria  Works,  Old  Charlton.  Kent. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W., Germany. 
Nalder  Bros.  &  Thompson,  14.  Queen  Street.  London.  E.C. 
New  Gutta  Percha  Co.,  Lid.,  Dashwood  House.  New  Broad  Street. 

E.C. 
Newton  Brothers.  Full  Street,  Derby. 
Phcenix  Dynamo  Manufacturing  Co..  Bradford,  Yorks. 
Scoit,  E.,  &  Mountain,  Ltd.,  Newcastlc-on-Tyne. 
Sturtevant    Engineermg    Co.,    Ltd.,    147.    Queen    Victoria     Street 

London,  E.C. 
Turner.  Atherlon  &  Co.,  Ltd.,  Denton.  Manchester. 
B.  Weaver  &  Co.  (s«  Ebont stos  Manufacluiing  Co.),  22,  Rosoman-. 

Street.  Clerkenwell.  London,  E.C, 

Engineers'  Supplies. 

Ahlers,  Ad.,  Whitley  Bay.  near  .Ncwcastlc-ou-Tyne. 

Engines  (Gas). 

Campbell  Gas  Engine  Co.,  Ltd..  H.ilifax, 
Cundall,  Srn  &  Co.,  Ltd.,  Airedale  Iron  Works.  Shipley. 
Engines  (Electric  Lighting). 
McLaren,  J.  and  H.,  Midland  Engine  Works.  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa..  U.S.A. 
Hunslet  Engine  Co..  Ltd.,  Leeds,  England. 
Hudswell  Clarke  &  Co..  Ltd  .  Leeds,  England, 
McLaren,  J.  &  H.,  Midland  Engine  Works,  Leeds. 
Engines  (Stationary). 
Allis-Chalmcrs  Co.,  533,  Salisbury  House  Finsbury  Circus,  London. 

Eraser  &  Chalmers,  Ltd..  3,  Lond<in  Wall  Buildings.  London,  E.C. 
Mirrlccs  Watson  Co,,  Ltd.,  Glasgow. 
Engines  (Traction). 
Jno.  Fowler  &  Co.  (Lteds),  Ltd.,  Steam  plough  Woiks.  Leeds. 

Engravers. 

Jno.  Swain  &  Son.  Ltd..  58,  Farrlngdon  Street.  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

I.ancaslcr  &  Tougc,  Ltd.,  Pendleton,  Mauclicslcr. 
Fans,  Blowers. 

Capel  Fan  Co.,  13,  Moselcy  Street,  Newcastlc-on-Tyne. 

Davidson    &    Co.,   Ltd.,    "Sirocco"    Engineering    Works,  Belfast, 
Ireland. 

Gibbs.  John  &  Son.  80,  Juke  Street.  Liverpool. 

Matthews  A  Yaies,  Ltd., Swinton.  Manchester. 
Files 

Flocklor.  Tcmpkin  &  Cr.,  Ltd,  Newhali  Steel  Works,  Sheflicld. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd..  Essex  Wharf,  Canning  Town.  London,  E 


Jam  akv  u,,   1900^ 
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MwmiLTj         Weighbridges        |. 


Jo  H.M.THE  K>N9s 


W-JcTAVERYt 

The  LaRQE^t  ^^.^^^^^^^^^..^^  Makers  of 


WeicihbRidoes 


IN  THE  WoRLD 


AVERY'S   Specially   Strong   SeIf=contained 

WEIGHBRIDGES 

For    Road   or    Railway   Traffic. 
Contractors  tor  the  Repair  and  Maintenance  of  Weighbridges  and  Weighing  Machinery. 
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Buyers'    Directory — {Continued). 

Firewood  Machinery. 

-(   ol.iver  &  Co..  P.-itentee5  and  Saw  Mill  Engineers,   Leeds, 
fountain  Pens. 

Mabit,  Todd  Ik  Hard.  113.  Cheapside.  London   E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Litltr  Co.,  Ltd..  Coventry. 

Forgings  (Drop). 
J.  H .  WilliaiTu  &  Co..  Brooklyn,  New  York.  U.S.A 

Furnaces. 

Delghton's  Patent  Flue  &  Tube  Company,   Vulcan    Works,'  PepF 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 
,  J.,  S:  Sons,  Aston,  Birmingham. 


Tome 


Gearing. 

Ahlers,  Ad.,  Whitley  Bav,  near  NewcasUe-on-Tyoe, 

Angus,  G.  &  Co.,  Ltd.,  Xewcastleon-Tyne. 

Asquilb.  William.  Ltd.,  Well  Road  Works,  Halifax. 

Dixon,  W.  F,,  &  Co.  60,  Percival  Street,  C.  on-M.'  Manchester 

Reid  Gear  Co.,  Linwood,  ne:.r  Glasgow. 

Wild,  M.  B.,  &  Co..  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Fraser  &  Cha'mers.  Ltd.,  3,  London  Wall  Buildings.  London.  E.C 

Greases. 

Blumann  and  btem,  Ltd.,  Plough  Bridge,  Deptford,  London,  S  E. 

Hack  Saws. 

Baynes,  Charles,  Knuzden  Brook,  Blackburn. 
Hammers  (Steam). 

Iiavis  &  Piin>ruse.  I  eilh  Iion\vorks.  Edinburgh. 
Nilcs-Btmcnl  I'ond  Co.,  23-25,  Victoria  Street,  Londfn.  S.W- 

Hoisting  Machinery. 

S« Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd  ,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Nlles-Pemenl  Pond  Co..  21-25,  Vctoria  Street  London,  S.W. 
Noble  6t  Lund,  Ltd.,  Felling-on-Tyne. 
Swift.  George,  Clarence  Ironworks,  Halifax. 

Hydraulic  Leather. 
Ahleis,  Ad.,  W  hitley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Nilcs-Bement-Pond  Co.,  23-25.  Victoria  Street,  London,  S  W. 
Vauxhall  and  West  Hydraulic  Engineering  Co.   Ltd.,   23,  Collt 
H.ll,  London,  li.C. 

Icemaking  ana  Refrigerating  Machinery. 
H.J.  West  &  Co..  IM  118.  Southwark  Bridge  Koad.  London,  SE. 

Indicators. 

Uobbie  Mclnnes.  Ltd.,  45.  Bothuell  Street,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  btrect,  Glasgow. 
Iron  and  Steel. 
Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sliefiicld. 


i>n.  Ltd.,  Sheffield. 


Askbam  Bros.  &  ' 

Buckley,  Saml.,  St,  I'.^ul's  Square,  Birmingham. 

tairley  &  Sons,  James,  Old  Mint,  Shadutll  Street,  Birmingham. 

Farnley  Iron  Co..  Ltd..  Leeds  Encland 

Hockton,  Tompkin  &  Co..  Ltd..  Newhall  Steel  Works,  Shcftuld. 

tried.  Krupp.  GrusonwerK,  Magdeburg-Buckau,  Germany. 

J^  Frederick  Melling,  14  Park  Row,  Leeds,  England. 


Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  tngi: 
Ironwork  (Constructional). 

K.  A.  Kerp,  Juxi.n  .■(.  Co..  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

1-.  A,  Keep,  Juxon  &  Co..  barn  Stiec;,  L.tmingltam. 
Lagging  Sheets. 

Eeiti  &  Co.,  21,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith,  William,  Ltd..  Well  Road  Works,  Halifax. 
Bradbury  &  Co.,  Ltd  ,  Wellinglon  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  LInuood,  near  Gla>guvi, 
l.cckenhy,  Benton,  &  Co.,  Perseverance  Ircnuorka,  Haliii 
Mitchell,  b.,  &  Co.,  Ltd.,  Parsonage  Work-    Keigb  cy 
Niles-Bement-Pond  Co.  23-25,  Viitorla  Street,  London,  S. 
Noble  &  Lund,  Ltd.,  Fellmg-onTync. 
Vorlhern  Engmeering  Co.  1 1900),  Ltd,,  King  Cross,  near 
i»ift  George,  Clarence  Ironworks.  Halifax. 


Lathe  Carriers 
Williams,  J.  H..  &  Co,  Br'Xjklyn    New  York,  L'.S.A. 

Laundry  Machinery. 

W.    Sumnierscales    St    S«ns,    Ltd.,    Enjiineers,    Phctnix  Fcundry. 
Kcighley,  i-.ngland. 

Lifts. 

Waygood  &  Co.,  Ltd,,  Falmouth  Road,  London.  S.E. 


ngc 
Street,  London,  E.C 

Machine  Tools. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax, 
George  Addy  &  Co.,  Wavei  ley  Works,  SheHicld. 
Bateman  s  Machine  Tool  Co.,  Hunslet.  Leeds, 
Beanland,  Perkin,  &  Co.,  School  Clu^  Works.  Leeds. 
,  Ltd.,  St.  Katherine's  Works.  Sciennes,  t.--- ' 
I  &  Co.,  Ltd..  Wellington  Works,  Oldham. 

&    Co.,  Ltd.,    Kalk,  near    Cologn 


Breucr,  Schuins 

(Germany). 

Consolidaced  Pr 


Co.,  Ltd  ,  Palace  Chambers, ' 


ridge 


Cunliffe  &  Croom,  Ltd..  Broughton  ironworks,  Manchester. 


.London,  E.C. 


aughton  li 
,  Keighley 
Denipser,  Moore  &  Co..  Ltd.,  49,  Robertson  Street,  Glasgow. 
KengI,  A.,  &  Co.,  Grafton  Street.  Altriucham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 
|ones&  Lamson  Machine  Co.,  97,  Queen  Victor! 
John  Lang  &  Sons,  Joiinstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadhealh,  Manchester, 
los.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  Newcastle-on-Tyne. 
Niles-bement-Pond  Co.,  23-25.  Victoria  Street.  London,  S.W. 
Noble  &  Lund  Ltd.,  Feiling-on-Tyne, 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
|.  Parkinson  &  Son,  Canal  Ironworks.  Shipley,  Yorkshire. 
C.  Redman  &  Sons,  Halifax. 
Resides,  12,  Aire  Street,  Brighouse,  Yorks. 
Kice  &  Co.  (Leeds),  Ltd.,  Leeds,  Englana. 
G.  F.  Smith,  Ltd,,  South  Parade,  Halifax. 
Swift,  George,  Clarence  Ironworks,  Halifax. 
Taylor  and    Challcn,    Ltd.,   Herwent    Foundry,    Constitution     Hill, 

Birmingham 
Vauxhall  and  West    Hydraulic  Engineering  Co.,    Ltd.,  23,  College 

Hill,  London,  E.C, 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works.  Sheaield. 
West  Hydraulic  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Engineering  Co.  Ltd.),  23,  College  Hili,  London,  E.C. 
Winn,  Charles  &  Co.,  St.  'Tljoinaii  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Livcrsedge,  Yorks. 

Marks. 
Piyor,  Edwaid,  &  S..n.  08,  West  SIreet.  Slitffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London.  S.E. 

Magnolia  Anti-Fiictiou  Metal  Co.,  Ltd..  of  Great  Britain.  49,  Queen 

Victoiia  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S.E, 

Metals  (Perforated). 

Brown,  Andrew,  &  Co..  no.  Cannon  Stieel.  London,  F.C. 
.Mcguin,  Kr.,  &  Co.,  Ltd.,  Engineering  W*crks,  Dillingen-on-Saar. 

Mining  Drill  Steel. 
I-L.tklon.  Tompkin  &  Co.,  Ltd.,  Xtwhall  Steel  Works,  Sheftield 

Mining  Machinery. 

Kraser  &  Chalmcis.  Ltd.,  3  London  Wall  Buildings,  London.  E.C, 

Office  Appliances. 

D   1  '    I      ,     ,  .      ,  \     -...iits  W'.  rks,  De.by. 


.S.V 


l.yic  L'j.,  l.id..  il..ii;iwi.bLin.:,  Ojays  Inn  Road,  London,  W,C. 
Rockwell  Wal>,ish  Co.  l.ld    69,  Milton  Street,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
Irading  and   Manufacturing  Co.,   Ltd.,  Temple  Bar   House,  Flee 
SIreet,  London,  EC. 
Oils,  &c. 

Blumann  and  Stein,  Ltd.,  Pl.ugh  Bridge,  Deptford,  London,  S.E. 

Oil  Filters  and  Cabinets. 

\'alor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingliam. 

Packing. 

Beldam  Packing  &  Rubbei  Co..  93.94.  Gracechurch  Street,  Londoc 
E.C 


r  &  Tonge,  Ltd.,  Pendleton,  Manchoter. 
Ncdfer-  \  Co.,  S.,  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co.,  Coionation  House,  Lloyd  s  Avenue,  E  C. 
United  SUtes  Metallic  Packing  Co.,  Ltd..  Bradford. 

Paper. 

Lepard  &  Smiths,  Ltd,.  29.  King  Street,  Covent  Garden,  London,  W.C. 

Patent  .\genl. 


Jam  ARY  i(),  1906. 
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^ll^'Wllli^ILTlf  Pumping  Machinery 

-ti) 


Pumping  Machinery 


FOR     WATERWORKS    AND     MINES. 


Trial. 


Engine 
IRcsulta. 

ump  Horse 

Power  : 

274-55. 


Saturated  Steam 
per  Indicated 
Horse    Power 
per  hour  :  — 
12-4  lbs. 


Mechanical 

Efficiency  :- 
92-8  pep  cent. 


Ciinirii-l   l)iil\    III  i.ii-L-  (1  J  |ii  (i.illiins  nl   ^  c  w  ;  1 ;;  c  per  miiuitc   125  feet  hijjh. 

Triple  Expansion  Sewage  Pumping  Engine,  Me/bourne  and  Metropolitan  Board  of  Works. 

Hathorn,  Davey  &  Co 


LEEDS,   England. 


HATHORN.  LEEDS 
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jAsr. 


Buyers'   Directory — {Cun(tnued).    sumpings. 


Photo  Ospying  Framei. 

.  Haldon  «  Co.,  8,  Alberl  Square,  Manchester. 


Photographic  Apparatus. 


Pipe  Wrenches  (Chain). 
Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 


Stamps  (Rubber). 
Nubber  Stamp  Co.,  I  8k  2,  Holborn  Buildings  Broad  Street  Cornei 
liirmingham. 

Stamps  (Metal). 
Kdward  Pryor  &  Son,  68.  West  Street,  Sheffield. 

Steam  Traps. 

Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 


r  &  Tonge,  Ltd.,  Pendleton,  Manchester. 


Planished  Sheets. 

Zeiti  &  Co.,  21.  Lime  Street,  London.  E.C. 


Pneumatic  Tools. 


Steel  Structures. 

Ashmore.  Benson.  Pease  &  Co..  Ltd..  SlocV 
Clayton.  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 


Porcelain. 

Gustav  Kiel 


rlottenburg,  near  Berlin,  Germany. 


Pressei  (Hydraulic). 
Greenwood  &  Batley,  Albion  Works,  Leeds 
Niles-Bement-Pond  Co.,  33-25,  Victoria  Street,  London,  S.W. 

PubUshers. 

Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W  C. 

Spon.  E.  and  V.  N.,  125.  Strand,  W.C. 

New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pulley  Blocks. 

Kranios  Ltd.,  Lo^ksbrook  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co  .  33  Brook  Street,  Bradford. 
Enkc,  Carl,  Schkeuditz-Leipzig,  Germany. 

Fra»er  &  Chalmers,  Ltd..  3,  London  Wall  Buildings,  London,  E.C. 
J.  P.  Hall  &  Sons.  Ltd.,  Peterborough. 
Hathorn,  Dav«v  *  Co  ,  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps.  Ltd..  23,  Northumberland  Avenue,  London, 
W.C. 

Radial  Drilling  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 

Greenwood  &  Hatlev,  Albion  Works,  Leeds. 

Mitchell,  L)..  &  Co.  Ltd  .  Parsonage  Works,  Keighley. 

Niles-Kement-Pond  Co,.  23-25.  Victoria  Street,  London,  S.W. 

Noble  &  Lund,  Ltd..  Felling-on-Tyne. 

Northern  Engincennc  C).  (lyoo),  Ltd.,  King  Cross,  near  Halif.ix. 

Swift,  George.  Clarence  Ironworks.  Halifax. 

RaUt. 

Wm.  Flrlh.  Ltd..  Leeds 
Riveted  Work. 

p.  A.  Keep,  Juxon  &  Co..  forward  Works. 


;  Street.  Kirmingha 


Roller  Bearings. 

Hyatt  Holler  Bearing  Co.,  47,  Victoria  Street,  London,  S.W 

Rooii. 

D.  Anderson  &  Son.  Ltd.,  Lagan  Felt  Works,  Belfast. 
Clayton,  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 
Head,  Wrightlon  &  Co..  Ltd.,  Ihornaby-on-Tees. 
McTcar  &  Co.,  Ltd.,  N'cwtownards  Road,  Belfast. 

Ropeways  (Aerial). 


Scientific  Instruments. 

Slotting  Machines. 
Swilt,  George.  Clannce  Ironworks, 

Spanners. 

Williams.  ].  H.  &  Co  ,  Krroklyn.  Nt 


Ltd.  Cambridge. 


Steel  (Tool  Steel). 

Flocklon,  Tompkin  &  Co.,  Ltd.  Newhall  Steel  Works.  Shefbtld. 

Stokers. 

Ed.  Bennisa  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers- 

S.  Pegg  &  Son,  Alexander  Stieel,  Leicester. 

Superheaters. 

A-  Bijlton  61.  Co.,  49,  Ueansgate.  Manchester. 

Time  Recorders. 


Typewriters. 

Empire  Ty 
Yost  Type 

Valves. 

Holmes  &  Co.,  W.  C,  Huddersfield. 

Hopkinson,  J.  &  Co.,  Ltd.,  Britannia  Works.  Huddersfield. 

Hunt    &    Mittoo.    Crown    Brass    Works.    Oozclls    Street     North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works,  Glasgow 
Shaw,  Joseph,  Albert  Works,  Huddersfield. 
Wian, Charles,  &  Co.,  SI.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  &  Vates,  Ltd.,  Swinton,  Manchester. 

Water  Sof'.eners  and  Purifiers. 

l.j-sen  i  H  jorl,  32,  Queen  Victoria  Slretl,  London,  E.C. 

Wagons— Steam. 

Thnrnvcrott  &  Co..  J.  L.  Ltd..  Chiswick.  London.  W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Ro.id,  Hunslet,  Leeds. 

Weighing  Apparatus. 

W.  &  T.  Avery,  Ltd.,  Soho  Foundry.  Blrininijh.im.  England. 
Samuel  Denison  &  Son,  Hunslet  Mocr, near  Leeds. 

Wells  Light. 
A  C   Wells  &  Co  ,  100*.  Midland  Road,  St.  Pancras,  Londi  n.  N  W. 


V'ltt.  Working  Machinery. 
Kd.  Brand  35,  Shakespeare  Street.  Mancbc 

Woodite." 


•Wo 


'  Companv 


lltcham,  Surrey 


Jaxiaky  19,  1906. 
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,  ^mmJLT  V         Miscellaneous 

-■ ^ ^ _ 


BROCK  WPENCHES 


With     their    RENEWABLE    TEMPERED     STEEL 

-JAWS    ,.:        1  •     .i.:.-    Pin    (or    I'our-Grip)    CHAINS.   ha\  t   proved   themselves,   to   be 
the  STRONGEST  and   most   Reh'able  PIPE  WRENCHES  on  the  market. 

Can    supply    in    various    sizes,   taking    from  :]:  to   14  in.    Pipes,   and    a    Special 
No.  O  sizes  for  small    pipe  handlinie;  in  intricate  places. 


WRITE  FOR  CATALOGUE  No    138,  AND  BEST  DISCOUNTS. 

The    Fairbanks    Company, 

GLASGOW  OFFICE:  54-56. Both^^eii  sirccf.  78-80,  City  Road,  Lotidon,  E.G. 


"CAMPBELL" 

GAS  ENGINES  &  SUCTION  PLANTS, 
OIL  ENGINES  &  PUMPS. 


THE  Campbell  Gas  Engine  Co., 

Halifax,    England.       Limiiea, 

London  Otijc—  Glasfc^'Orli.c— 

114,  Tool<y  Slr<cl.  S.E.  104.  Balk  Slrccl. 


THE 


DRUM  " 


ii'nte  for  Catalogue  6j. 

POSITIVE    ACTION 

NO     VALVES. 

IGH     EFFICIENCY 


DRUM 
ENGINEERING  CO., 

J3,  BrooK   St.. 

RlAUFORr. 


Hyatt  Roller  Car  Bearings. 


As    adapted    to 

SHOP  CARS, 
TRUCKS, 
CRANES, 
TROLLEYS, 
TUMBLING 
BARRELS. 


And  all  work  invoiviriK 

HEAVY  DUTY 

SLOW  SPEED. 

*-*    I  For   further   particulars   write 

HYATT  ROLLER  BEARING  Co. 

47,    Victoria    Street. 

I.O.NOON.  S.W  . 
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PsiSfWllllKlLirf        Machine  Tools 


The  Kalk  Machine  Works 

BREUER,  SCHUMACHER 


. 


&   Co.,  Ltd., 

KALK,  near  Colognc-on- 
Rhinc 
(GERMANY). 

Department  I. 
MACHINE  TOOLS. 

Department  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 
Department  IV. 

HYDRAULIC  MACHINERY. 


PAGE'S    WEEKLY 
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;M^lM[LT)[f^  Machine  Tools 


Machine 
Tools. 


ELECTRIC 
TRAVELLING 
CRANES  and 
HOISTS. 


3  ton  Electric  Hoist. 


37  in.  Boring  Mill. 


SI  in.  Boring  Mill. 

Complete  Equipment  for  Locomotive, 
Machine,  and  Repair  Shop. 

Miles -Bement- 
Pond  Company 

A     NEW  YORK,  U.S.A. 

23-25,  Victoria  Street.  London,  S.W, 


"MLESCO,  NEW  YORK. 


NILIACUS.  LOND0> 


JANTAKY    K),    lgo6 
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Machine  Tools 

POWERFUL 

PUNCHING  an. 

SHEARING 
MACHINES. 


Combining;  Strength  with  Lightnoss 


Can   be  either   Belt   or   Steam 
Engine  Driven. 


Write  for  Descriptive  Catalogne. 


Thos.  W.  ward, 


LIMITE  D. 


ALBION    WORKS' 

SHEFFIELD. 


fc&ftft**.'* 


!i«'ftAAAA**A-AA*K 


,       WE  MAKE 

HIGH-SPEED 
LATHES 

A  Speciality. 

■'ACCURATE.' 

"DURABLE." 

"POWERFUL." 

8iln.,  lOln.,  and  t21n. 
Centres. 

REASONABLE  IN  PRJCE. 
UNEQUALLED  IN  POWER. 

SCUD  U5  \?OUl- 

^iiquulcs. 

NOBLE  6  LUND,  Limited,      I 

j  FELLING-ON-TYNE.    | 


i^-BS  •  <•  • 


.«*«»»»»**'»'*^"'f^ 
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The  SURVIVAL  of  the  FITTEST 

Wc    make    more    Planers 

than   any   other  Firm  ^' 

in  Great 

Britain. 


Ask    specially 
for  Planing 
Machine 
Catalogue. 


C.   REDIVIAN    &    SONS,   Pioneer  IronworKs,    HALIFAX. 

Geared 

Milling  Maciiliies 

For  Milling  at  High  Speeds 

With  RAPID  RETURN  OF  TABLE 

By   RacK   and    Pinion. 

AiUomatic  TravcTsc-s  ..i  T.ihlc  : 

31  inches  transversely. 
7A  inches  longitudinally. 

With  reverse  motions  to  both  feeds. 

Size  of  Table  :    2  ft.  5  in.  and   1  ft.  3  in. 


GuNLiFFE  &  Groom, 


Broughton  Lane, 


LTD. 


MANCHESTER, 

./.    BKuui  ENGLAND. 


Jaxlaky    19,  igo6 
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[jlP^i^L^^WllgTO^jf    Machine  Tools,  &c.    f/^ 

WARD'S  No.  2 

Vertical 


Miller 


H.    W.    WARD    a,    CO., 

86,   Lionel   Street.    BIRMINGHAM. 


ihikeAMpSpeaccr] 


'F% 


Limited  I 

Ianchester 


BRITISH  MANUFACTURERS 


EW!..^ 


m  MACHINERY 


^  \fRITE  FOR  CATALOGUE. 


LOCO.     WHEEL    TURNING     LATHE. 


IOTOR    OR    BELT    DRIVEN 


Yorkshire  Machine  Tool    and   Engineering  Works, 


Telegrams:  "Alma.  Livik^m 


Liversedge,    nr.    LEEDS. 

Write  for  Particulars.  Iclcpl.o.ic     j.s,  Heck.mondw.kf 
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'(Wllll^lLTjf^Machine  Tools 


Hydraulic  Flanging 
Press    ProgresslTe 
Type',  for  Flanging 
Boiler  Plates,  etc. 


RICE  &  CO. 


(Leeds), 

LIMITED, 


LEEDS, 

ENGLAND, 


HYDRAULIC 

-  '■  Riveters,  Lifts, 

IP  Presses,  Pumps, 

Ws   Cranes,  Accumulators, 

Punches,  Intensifiers, 

Shears,  Valves, 
Hoists,  &c.,  i!^c. 


ABC  Code,  4lh  Edition,  used 

Tcicjjraphic  Address  :   "  Press,  Lecd 

Ttkphunc   N"o.  ;    2it>2 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     nea 

HALIFAX. 


PLANING 
MACHINE 
from  2  feet 
up  to  8  feet 
s,:]  uare. 


ii-* 
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Machine  Tools 


BRETT'S  PATENT 
LIFTER  C»  Ltd.. 

Coventry.  England. 


a      a      0 

ad  Manufacture 


BRETTS 
PATENT 
LIFTERS, 

ETC. 

Pioneers    of  the   Modern 
System  of  Drop  Forging. 


Telegraphic  Address.: 
■'  LIFTER.  COVENTRY.' 
Telephone  Vo.  ;  384. 


!  Dean,  Smith,  &  Grace,  \ 

LTD.,  V 

^             Lathe     Manufacturers,  y 

J  ^•-'-"'                  KEIGHLEY.  J 

^           WRITE      FOR      CATALOGUE.  ^ 

()  ^ 

<7                See    Our  Advertisement   next   Weeh.  (\ 


Turret  Lathes. 

BRITISH      MAKE     THROUGHOUT. 


Advcrlisemcnl 


7HE   ECLIPSE   TOOL    MANUFACTURING   CO. 

I.INWOOD.    near    GLASCiOW. 


STEAM     HAMMERS 

FOR   SMITHS'   SHOPS   AND   FORGES. 

Patent  Bevelling  Machines  for  Sliips   Frames. 

DAVIS    {3    PRIMROSE, 

XcUb  Svonworhs,  EDINBURGH. 
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i  WllESlLT 


Machine  Tools 


LANG'S  HIGH-SPEED  LATHES 


iMH' 


wi 


Have    Patent    Bed,    Patent    Loose    Head,    Patent    Screw-Cutting    and    Feed    Motions,    alsa 
Enormous    Power  combined    witli    Convenience   of    Manipulation. 


JOHN  LANG   &    SONS, 


Johnstone,    near     Glasgow. 


High-Class  Lathes 
jv^Radial  Drills. 


Write  lor  our  Lists. 


D.  MITCHELL  &  CO.. 

Ltd.. 
Parsonage  Works,  KEICHLEY. 

Telegrams:     "TOOLS,    KeIGHI.Ky.  " 
On  War  Office  and  India  Office  Lists. 


MACHINE 
TOOLS, 

Special  &  General 


For  EnRinetrs.  Ship 
huilders.BolltrMakers. 
Girder  Mjkers.  ind 
BridRf  Builders. 


LIMITED. 

South  Parade, 

HALIFAX. 


Cable  Bending  and  Splicing  Vise. 

SKXn   lOK  llh^CKU'lhW 

J.    PARKINSON    &    SON 

SHIPLEY,    England. 

Cables  ,  -  TEMIM.ES    SHII'LEV."  Code  :  A  I!  C  Jlh  Edition 
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Machine  Tools 


The 


Latest  Planer  Practice 


comprises 


1.  VARIABLE    SPEEDS    ON  THE    CUT. 

2.  CONSTANT  HIGH  SPEED  ON   THE  RETURN. 

3.  PROMPT    BUT    SMOOTH    REVERSE. 


Time-  yiiiir  planers  and  com- 
rare  with  the  above  speeds 
Then  calculate  what  yoii  lose 
yearly  by  using  old-fashioned 
tools,  and  write  to  us  for  our 
Catalogue 


B.  A..  BATEMAN'S  MACHINE  TOOL  CO.,  LTD.,  Balm  Road,   LEEDS.  ENG. 


POWERFUL,       DURABLE,       ACCURATE. 

'Jliese  are  essential    (]ualilications  in    machines    of   the    type    ilhistrated. 

Our   make  cumpHes  witli  these  requirements,  and    in  addition  embodies 

all  the  mist  advanced  time  and  labour  saving  features. 

COMBINED  HORIZONTAL 
DRILLING,  BORING. 
FACING,   AND    MILLING 
MACHINES     .       .       . 

Large  range  oi  speeds  and  feeds. 
Tables  self-acting  in  all  traverses. 
Strong  and  rigid  for  high  speeds 
Cover  a  very  large  range,  ;ind 
varioiH  classes  of  work. 

ptive  Boohlet.  BI. 


Send  for  d 


CONTRACTORS 
lo  thi 

ADMIRALTT. 
WAR  OfFICE, 
Etc 


WILLIAM  ASQUITH, 


SPECIALISTS  I 
NIGH  SPEED 
DRILLING  and 


Well    Road  Works,   HALIFAX.   England. 


LTD., 
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Gears,  &c. 


Electric    Hoisting   and    Hauling   Gears 


HAULING    GEAR    (Shown    without   Motor). 

I'UR    SPECIALITIES    ARi 

?ere|!:S',^s^''-°riatr.,  Birmingham."         Haulags  and  Hoisting  U 


pUl-[)()SC.^ 


also  Pumping. 


M.  B.  WILD  &  CO.,  ^^^n\^chei!Z's^^'^  BIRMINGHAM. 


C.W.nasenclevefSdhne 


Bolts,     Nuts,     Rivets, 
Insulator     Brackets, 
Horse-Shoes, 
Horsc-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 
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Denison's  "'^^^er  Wire  Tester. 


NO    LOOSE    WEIGHTS 
ACCURATE    EXTENSION    GAUGE. 

Capacily  I.OOD  lbs.  avoir.     (I' 

1.250     ..        ..        121 
1.500  ..        131 


RAPID    IN    USE 
RATTERN      I 


Saml.  denison 

&   SON,   Ltd., 


Telegrams  : 
••WEIGH    LEEDS 


Hunslet  Moor, 

Near    LeEDS. 


bfe 


VALOR  PATENT  WASTE  OIL  FILTER. 


.\Nij    .Musr 

INlTkl) 


•.I'l'i'XTni 

KIXtiDOM. 


For    thoroughly     cleansing    dirty    oil     so 
that  It  can  be  re-used. 


NO    CH.WCK 
TO     YOUR     HROF 


KOK    .\KC,I-MKN-: 
T     AND     .\IA-.\N 


It  saves  your  oil.     It  saves  your  money. 
WHAT    MORE    DO    YOU    WANT? 

L\e  tlie   '•Yaloi"   Patent  Oil   Filter  which  will 

Repay  its  Initial  Cost  iii.a  (cw  weeks. 

Cased  Free  and  Carriage  Paid  to  any  Railway  Station 

In  Ungland  and  Wales. 


s,. 

To  1-iItcr 

Capacity.   G.ill.m,.       „^..^,„ 

Filtcrtd  1     Uirly          lotlles. 
Oil.            Oil. 

Ui.. 

39 

I 

2  to    4    1         '4    1        3      1      24      1 

9 

i  lo    6    !         2       1         4       1       28       1 

10 

48/6 

>  to  16    1        4               0      1       32       1 

It 

60/ 

.  J  lO  24     I         <)       1          h        .        36 

14 

75/- 

IS  1"  J"     1        1'               '7       t       4' 

18 

100- 

-  1  .  =,  '          .  ■            ■  i            r 

'■^ 

120, 

THE  VALOR  COMPANY,  Ltd.,  SSncXs  BIRMINGHAM 
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EVERY  READER 
A  BVYER 


The  great  difficulty  with  the  circulation  of  the  average 
engineering  paper  is  that  there  is  so  much  "  dead 
timber"  in  it— so  many  persons  who  are  not  interested  in 
the  advertising   columns. 

No    Dead    Timber    in 

PAGE'S  WEEKLY,  i 


It  goes  to  men  who  read  advertisements  and  answer  them. 

Its  yearly  subscribers  are  the  Directors  and  Managers 
of  Ithe  leading  Shipbuilding  Yards,  Engineering  Shops,  Iron 
and  Steel  WorRs  and  Electrical  Stations  ;  GoTernment 
Officials,  Colliery  O-wners  and  Managers,  Contractors, 
Consulting  Engineers,  and  Borough  Surveyors. 

A  considerable  portion  of  its  foreign  circulation  is 
among  Managers  of  Mines,  Machinery  Merchants,  Planters, 
Superintendents  of  Irrigation  WorKs  and  Railway  Officials, 
in  the  following  countries: - 

F<ikki<;n  Dhi'T.  I.— Australia,  Tasmania,  New  Zealand,  South  Africa, 
and  the  Malay  Peninsula. 

Foreign  Dept.  2.— Canada,  Newfoundland,  Mexico,  West  Indies, 
British  Guiana,  Venezuela,  Columbia,  Brazil,  Peru,  Chili,  Argentina, 
and  Uruguay. 

FOKEICN  Deit.  3.— India,  Indo-China,  Chinese  Empire,  Japan, 
Siberia,  Russian  Turkestan,  and  Caucasia. 

Foreign  Dept.  4— Egypt,  The  European  Continent,  and  North 
Africa. 

May  we  quote  you  rates  for  a  trial  advertisement  contract? 


CLL■NM^oLsE,  Surrey  Street, 

Stkaxo,  I...XIJ1.N,  W.C. 


THE   ADVERTISEMENT    MANAGER. 


JANIARY    ly,    1906. 
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steelwork,  &c. 


CLAYTON,  SON  &  Co., 

LTD. 

HUNSLET,   LEEDS. 

MAKERS    OF    THE 

LARGEST  STEEL  TANK 

AND     THE  \ 

LARGEST  GASHOLDER   | 
IN  THE  WORLD. 


ROOFING, 

CONSTRUCTURAL 

STEEL     WORK 
PETROLEUM     TANKS. 

^  IVins.—  London  Office:—  \ 

y     "  Gas,  Leeds."  60,  Queen  Victoria  Street. 


T^  Phosphor  Bronze  Co., 

SOUTHWARK,  london,  s.e.       "° 


Sole  MaKers  of  the  Orlgi 
"Cogwhe.l"  and  "  Vulca 


"PHOSPHOR  BRONZE"  ALLOYS 


THE   BEST  &   MOST   DURABLE   METALS 

ICT   . 

Slide  Valves.  Bearings.  Bushes,  Eccentric 
Straps,  and  other  parts  of  Machinery 
Exposed  to  Friction  and  Wear. 

Ahc  hr  Funip  Feds.  Fumpt.  Pitloa  Kintt,  Pinioat,  Worm  Wbctlt. 
MOTOR.    GEARING.   Etc. 


U-u 


I 
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WHlKTlff      5team  Traps,  &c. 


[^^C^^[^^C^^[^^C^^  % 


The    Lancaster"  (r.t.m. 

STEAM    TRAPS. 


These  Traps,  besides  being  economical,  efficient,  and 
reliable,  can  be  opened  and  examined  while  working. 

By  means  of  our  patent  Dirt  Arrester,  dirt  is  prevented 
from  entering  the  trap,  and  thus  a  frequent  source  of  steam 
trap  failures  is  avoided.     Write  for  Catalogue  C. 

FIRST     ORDERS     SENT     ON     APPROVAL. 


LANCASTER  &  TONGE,  Ltd.,  pendleton,  Manchester 

••THE    LANCASTER"    PISTONS.    METALLIC    PACKINGS,     STEAM     DRYERS,     SPIRAL 
SPRINGS,  etc. 


[^^C^^[^^D  (^^[^^DC^^  \ 


THE  "IRON    KING"    PACKER. 


Automatic  Fnction=Clutch  Cement, 
Lime,  Alkali,  Plaster,  Paint,  and 
Facings    Packer  =         =         =         = 


Over  7,000  in  Use. 

Specially  adapted  for  all    = 
kinds  of  similar  materials. 


PACKING     RAPIDLY    AND     ACCURATELY     IN 
BARRELS    OR    SACKS. 

MANUt-ACTURERS     OF     POWER     TRANSMISSION     MACHINERY 


THE 


S.  HOWES  CO., 


64.     MARK     LANE, 


LONDON,  E.G. 


JaXIARY    U),    IQCM) 
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Taundry 


MACHINERY 

and  Steam  COOKINGAPPARATUS 

Please   write  for  our   New  Catalogue,    N, 

SunimerSCaleS,  Ltd.,  England. 


W.  &  O.  GiLMOUR, 

Machine   Bell   Manufacturers. 

St.  John's  Hill, 
EDINBURGH. 

Telegrams:  "  Belting.  Edinburgh."  Tclepluine  K...  :  575  Centr.il 


Belting 


PURE  OAK  TAflflED 
LE/\THER. 

Quality  is  Our  First 
Consideration. 

t,,r  over  Eighty    Ye»r» 


trade  we  have  juat  laid  down 
extensive  plant,  and  arc  now 
in  a  position  to  supply  Oak 
Tanned  Leather  Belting  at 
as  reasonable  a  price  as  is 
consistent     with    tirst.class 


WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCAQOULA,  MISS.,  V.S  A. 

Situated  on  Pascajjoula  Bay  and  on  the  line  of  the  Louisville  and  Nash 
ville  Railroad.    These  works  have  been  in  operation  For  n 
SIX  years.     ORDERS  for  Creosoted  Piles.  Telegraph  Pi 
Electric  Conduits.  Paving  Blocks.  Sawed  Tiles,  and  Timber  PROMPTLY 

^ED.     New  cylinders.   IIS  ft.  long.     Capacil 

1.    A.B.C  Code  used     Cable  address  :  Pierri 

dress.  JNO.  B.  LINDSEY.  Superintendent. 


Adopted  by  Governments,  Corporations,  Rail- 
way Companies,  and  Hundreds  ot  leading- 
Timber,  Coal,  Engineering-,  Building-,  -  - 
Contracting-    Firms   at   Home   and    Abroad. 


M.  GLOVER 


uU.,  Eiifiineers,  LEEDS. 


ARTHUR   CORT  &  CO., 

CAMBERWELL.    LONDON.    England. 

MANliI  ACn  KHkS     01 

Vulcanised   Fibre.  Balata  &  Cotton  Belting:. 

Gutta  Percha.  Chattcrton   Compound. 

TclfRr.im*:       -(ORT.     C  A  M  ft  KR  W  F.I.I,.      LONDON.- 
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H^'.WHIil^IBriff      Aerial   Ropeways 


ADOLF  BLEICHERT  &'  C^ 


.  LEIPZIG-GOHLIS, 


GERMANY 


OLDEST  AND  LARG 
■(a)(^  FACTORY  FOR 
THE  CONSTRUCTIO 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 

Gold  Medals. 
Highest  A-wards. 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
within    factories. 


All  topographical 
diflSculties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 


First-class  .  . 
references  from 
first-rate  houses. 


Wire.Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomytne.Wanze  (Belg.  i 

Hoisting  &  Conveying  Machines.  Cranes 


Jant\ry  10,   ioo''>. 
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MiinsyilllSICrY     Transporters,  &c.      i 


Temperley  Transporters, 


Telegraphic  Address: 

"TRANSUMO.   LONDON." 


Temperley  Patent  Fixed 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c, 

TEMPERLEY 

TRANSPORTER 

COMPANY, 

Tower  Transporter  worKlng      72,    BishopSgatC   Street 


ind  distributing 


storage  ground.     Load.  3S  cwt 


Within,  London.  E.C. 


Stone    Breakers. 


(Improved    BlaRe   Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


SAMUEL  PEGG  &  SON, 

^"""  '-1        -  Alexander    Street.    LEICESTER,    ENGLAND. 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


annery,  and 


SCHIEREN 
BELTING 


~  "  ■  Belting 

probably  would  do  so   if   yo 
/how  Eood  it  Is. 


Chas.  A.  Schieren  &  Go 


45-51,   FERRY  STREET, 
NEW  YORK.  U.S.A. 


JANX'ARY    1.3,    igo6. 
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Made-to-Order  Business  Systems. 

Many  lirms,  when  considering  the  adoption  of  newer  methods  and  modern 
systems,  think  they  can  be  secured  ready-made,  or  that  what  someDody  else  is  using 
will  meet  their  needs  and  work  as  smoothly  for  them  as  it  does  for  the  person  whose 
use  it  was  originally  adapted  to. 

This  is  an  error,  for  there  are  man)-  little  features  in  every  business  that  it 
is  necessar\-  to  consider,  and  which  must  be  provided  for,  if  the  system  is  to  be 
a  success. 

Thus,  to  be  sure  of  your  system,  it  must  be  made  to  order,  for  read>-made 
systems,  by  reason  of  their  deficiencies,  usually  spell  chaos,  and  at  best  are  not  nearl\- 
so  effective  as  a  made-to-order  system.  Moreover,  the  latter  is  more  easily  applied, 
because  it  exactly  fits  the  business  for  which  it  is  designed,  and  will  not  create  trouble 
or  confusion  in  making  the  transition  from  older  methods  that  may  be  in  use. 

ROCKWELL   WABASH    BUSINESS    SYSTEMS    arc    made  to 

order,  a  staff  of  trained  experts  giving  individual  aU.-ntion  to  every  system  that  is 
installed,  and  if  you  will  fill  in  the  coupon  below  with  your  name  and  address,  and 
mark  what  subjects  jou  are  interested  in,  and  send  same  to  us,  we  will  send  you  oui 
Information  J-'orms,  and  on  the  return  of  these,  be  pleased  to  advise  you  by  post 
just  what  is  neressary  for  your  particular  needs  ;  or,  if  convenient,  we  will  have  a 
rcpresentati\c  call  who  will  discuss  the  matter  with  you  without  charge  or  other 
obligation. 


Messrs.     ROCKWELL=WABASH     CO..     LTD., 

,  Milton  Street,  Loodoa,  E.G.;   164,  Buchanan  Street,  Glasgow:    50,  Deansgate  Arcade,   Manche&te 

Please  have  your  rcpresenttlive  call  ami  discus  Willi  us  the  subjcci 
send  us  your  Information  Kurms  rclatinf:  to  b.'iiiic 

Xtime 

AiUn-ss  


FACTORY  COSTS 
STORES   LEDGERS 
PERPErUAI,  CARD  LEDGERS 
QUOTATIONS-GIVEN 
UUOTATIOXS-RECEIVEU 
ADVERTISING    RECORDS    FOR 

ADVEKTISERS 
AUVKUTISING   RECORDS   FOR 

AOEST-S 
ADVERTISING    RECORDS    FOR 


STAFF  REGISrER 
CUSTOMERS    l.l.STS 

ADIIKI  -i^lNi.    I  iNl  ^ 


SHAREHOLDERS    KKUISTER 
FILING  CATAI.OGUICS 
FILING  CORRESPONDENCE 


PATTERN  RECORDS 
DRAWING  RECORDS 
ORDER  SYSTEMS 
DOCTORS.    DENTISTS.    ANh 

OCULISTS 
MEMUERSHIP  RECORDS 
INSURANCE  RECORDS  FOR 

COMPANIES 
INSURANCE  RECORDS  FOR 

BROKERS 
INSURANCE  RECORDS  FOK' 
AGENTS 
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MACHINE     TOOLS 


Engineers, 

Shipbuilders, 

Boiler 

Makers, 

Etc.,  etc. 


London  Offii 

Moorgate 
Station 
Chambers. 
E.C. 


BERTRAMS,    L^^ 

St.  Katherine's  Works,  Sciennes, 


PEEDIfiCr:  CAKE  PIIW-S 


R05E,  POW«5*TH0>tPSdAX?> 


INSULATORS 


The 


SHAW 


EBONESTOS  MANUFACTURING  CO., 

22,     Rosoman     Sired.     CIcrkenwcll.     LONDON.     E.C. 


Patent  Steank 
Valves  .  . 


iVIth  Renewable  Seats.  Interchangeable 
Concentric  Valve.  Compound  PacHIng 
to  Spindle,  Special  Metal,  and  High- 
Class  Worhmansbip. 


Try    Them  !      sent  on  Approval. 


JOSEPH  SHAW,  A.bf«°tJ^;K,  HUDDERSFIELD. 


HIGH-CLASS  LUBRICANTS 


FOR   MACHINERY 

OF  EVERY 

DESCRIPTION. 


/<? 


..^  ^  .^ 


SLUMANN    &    STERN,    Ltd..  Plough    Bridti2,Deptford,  LONDON,  S.E. 


d    Foreign  Rallwi 


January  19,  190O. 
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Vost  elegantly  designtd  aitd  finished. 
ili  ol  conicnimt  de-^'kes  other  Dtiki 
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..      21 
..      14 


The  Desk  that  Delights 


s^^p>         Sent    to   your  door   on 
■^^     receipt  of  deposit,  balance 
at  convenience. 

Prices  from  £4   15s.,  carriage  paid. 

Its  ingenious  conslriiciion,  absolute  convenience  an.i  olcga 
marte  ii  the  favourite  desk  with  thousands  of  business  an..  ■■:••■., 
men.     Full  of  nall>  contrivances  for  savini!  lime  and  worry.     N.j  I.>- 
iMpers-uxrythina  in  iis  pl.io-  .ind   nnlonialicilly  locked  ..p.      A. 

iffice  .ux.ssiiy,    Ks^Mii^.i  to  '.';,"',_^;;;;:'''"''  '"""^'""«  ''  "■■'' 

T.  INCLESANtI  sons.  Ltd. 

ffl:.  Itltttri  Jtl.'  Clhiiul  .>fil*«r!  hy  K  ■:  t. 

-0*i0>-  Atlas  House. Leicester 
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Miscellaneous 


MATTHEWS  6  YATES, 


DEPTG      SWINTON, 

Manchester. 

SPECIALISTS  in 

VENTILATION 

and  in  the 
CONSTRUCTION   6 
APPLICATION 

OF 

FANS-^ 

FOR    ALL     PURPOSES. 


Write   for   Catalogue. 


Cyclone    Electric    slower    lOc 


iptphEymDpg 


Compressed  AIR  lim^ 

'   for  rai5in$  wdter  from  WBLLS.  BoREt1oLE3Cc 

AiRComma^cm 


—  loMDOM.S.Vv 


January  19,  igo6. 
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BABCOCK  a?  WILCOX  Ltd.,  „t 

Patent  Water=Tube  Boilers 


gineers  and 
nufacturers  of 


OVER   4,900,000   H.P.   IN   USE   IN  ALL   INDUSTRIES 


Complete  Installations  of  Steam 
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The  Offices  of  "  Page's  Weekly." 

Wednesday  Evening. 
'T'HE  report  to  the  London  County  Council 
by  their  Chief  Officer  of  Tramways,  on 
his^visit  to  America,  is  a  document  which,  in 
view  of  the  efforts  which  are  being  made  to 
improve  London  traffic  facilities,  is  both  timely 
and  instructive.  Mr.  Fell  does  something  moro 
than  collect  a  certain  quantity  of  facts  and 
figures.  Side  by  side  with  his  notes  on  American 
practice  he  discusses  the  relative  efficiency  of 
our  own  methods,  and  the  possibility  or  other- 
wise of  affecting  their  improvement.  His  in- 
spections of  tramwaj'  undertakings  ranged 
over  New  York,  Washington,  Pittsburg.  Toronto. 
Niagara.  Buffalo,  Boston,  Albany,  and 
Schenectady.  It  appears  to  Mr.  Fell  that 
American  engineers  and  their  financial  sup- 
porters are  much  more  inclined  than  we  are  to 
take  the  view  that  where  there  is  a  main  road 
out  of  a  city  or  a  possibility  of  connecting  two 
cities  there  should  be  a  street  railway  to  develop 
the  district.  In  many  instances  the  under- 
takings do  not  prove  a  financial  success  for  some 
years,  but  the  country  is  being  developed  so 
rapidly  that  the  risk  is  only  a  small  one  when 
the  ultimate  results  are  taken  into  consideration. 
In  most  of  the  smaller  cities  the  trackwork  i> 
of  the  cheapest  possible  character  and  apparently 
this  is  all  that  is  required  until  the  undertaking 
is  in  a  position  to  instal  the  work  in  a  more 
permanent  manner.  It  does  not,  however, 
follow   that    the   track    in    important   cities    i^ 


satisfactorily  maintained.  The  condition  of 
the  paving  in  some  of  the  cities  visited  is  de- 
scribed as  disgraceful,  and,  adds  Mr.  Fell,  it 
would  not  be  tolerated  in  this  country.  This 
point  should  be  taken  into  consideration  when 
comparing  the  operating  costs  with  those  ot 
similar   undertakings   in   London.     Apparently 
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Chief  Otliccr  01  Tratnvvays  to  the  London  County 
Council. 

i  instructive  report  on  American  tramways,  based 
upon  a  tour  iti  the  Stales,  is  dealt  with  in  the  accom- 
panyinK  pages.  Mr.  Kell's  paper  on  Brakes  read 
before  the  Tramways  and  Light  Railways  Associa- 
tion last  week  is  also  summarised  in  (his  issue.  (Sec 
page  147). 
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the  conduit  system  is  only  in  c)])eration  in  two 
cities  in  America,  viz.,  in  New  York  and  in 
Washington. 

Mr.  Fell  says  he  consulers  that  the  cost  of 
cleaning  out  the  conduits  would  be  enormously 
reduced  if  alternate  large  insulator  manholes 
could  be  provided  in  London.  To  .facilitate 
the  work,  a  small  sump,  not  necessarily  con- 
nected to  the  sewer,  should  be  provided  opposite 
each  of  these  manholes.  Large  sumps 
connected  to  the  sewer  every  40  yards  or  so, 
should  also  be  provided.  Although  the  cost  of 
construction  might  be  very  slightly  increased 
if  this  method  were  adopted,  the  cost  of  conduit 
cleanmg  would  be  very  much  reduced,  as  a 
greater  proportion  of  the  work  could  be  done 
during  the  day  instead  of  at  night  as  under 
present  conditions,  and  in  all  probability  the 
large  quantities  of  water  used  at  present. would 
not  be  necessary.  Insulator  box  covers  might 
possibly  be  abolished  if  large  manholes  were 
placed  midway  between  insulators  at  a  distance 
of  31^  ft.  as  suggested.  In  Toronto  one  of  the 
most  notable  points  of  interest  considered 
appears  to  have  been  the  use  of  the  card  system. 
All  materials  required  for  the  undertaking  are 
dealt  with  from  a  central  store,  and  then  booked 
out  to  sub-stores  at  the  various  depots.  The 
whole  of  the  materials  and  goods  received  are 
entered  in  and  out  on  the  card-filing  system : 
by  this  means  a  very  accurate  record  is  kept, 
and  stock-taking  is  a  very  simple  matter. 

The  traiftc  arrangements  at  the  Sulhvan 
Square  terminal  station,-  Boston  are  voted 
excellent,  and  it  is  remarked  that  they  solve 
the  problem  as  to  how  best  to  do  away  with 
the  disadvantages  of  "  dead  end  "  lines.  Mr. 
Fell  thinks  it  may  be  possible  to  provide  a 
somewhat  similar  station  in  the  neighbourhood 
of  some  of  the  "  dead  end  "  termini  of  the 
Council's  lines,  where  there  is  no  prospect  of 
making  a  through  connection.  The  shortest 
headway  between    trains   from   the   termini   is 


a  train  every  lv\o  minutes.  Ten  trains  pass  the 
signal  boxes  or  towers  every  six  minutes  during 
shortest  headway.  During  rush  hours  thirty- 
four  car  trains  are  in  service  at  a  time  without 
causing  delays  at  termini  or  junctions.  Trains 
consist  of  three  cars  during  light  hours  and  four 
cars  during  heavy  hours,  the  rear  car  always 
being  reserved  for  smokers.  The  average  daily 
car  mileage  is  20,000.  An  average  of  over 
100.000  pa.ssengers  are  accommodated  at  each 
terminal  every  day,  and  about  60,000  each  at 
Boylston  Street  and  Park  Street  stations.  Dur- 
ing the  evening  rush  hours  an  average  of  over 
8,500  passengers  per  hour  arrive  at  each  ter- 
minus by  train.  The  wear  on  rails  has  been 
extremely  severe  on  some  of  the  sharp  curves, 
but  manganese  steel  has  recently  been  used 
with  good  results. 

Mr.  Fell  describes  the  visit  which  he  paid  to 
the  extensive  works  of  the  General  Electric 
Company  at  Schenectady.  The  magnitude  of 
the  works,  he  says,  may  be  judged  by  the 
fact  that  no  less  than  11,500  hands  are  employed 
in  these  works  and  the  buildings  cover  an 
area  of  over  300  acres.  Here,  as  in  the 
works  of  the  Westinghouse  Company,  he  found 
that  the  general  tendency  is  to  increase  the  size 
of  the  motors  used  for  traction  work,  and 
everything  possible  is  being  done  to  increase 
the  life  of  this,  the  most  important  and  most 
expensive  portion  of  the  equipment  of  an  electric 
car.  In  addition  to  the  work  in  the  traction 
<lei)artment,  he  made  a  very  careful  study  of 
the  Curtis  turbine  (which  is  manufactured  by 
the  General  Electric  Company)  in  course  of 
construction,  and  was  very  much  struck  by 
the  great  care  which  is  exercised  in  the  manu- 
facture of  these  machines.  In  another  ]«rt 
of  the  report  it  is  noted  that  the  platforms  on 
the  Council's  Holborn  and  Aldwych  subway  are 
much  narrower  than  those  provided  in  New 
York.  It  will,  therefore,  be  necessary  to  have 
very  definite  regulations  as  to  the  entrances 
and  exits  from  the  stations,  so  that  the  two 
streams  of  passengers  will  not  meet      In  New 
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Tork  the  regulation  of  the  passejigers  entering 
and  leaving  the  cars,  both  on  the  elevated  and 
the  subway  lines,  is  very  bad.  but  in  connection 
with  the  street  cars  Mr.  Fell  noticed  that  the 
passengers  assisted  the  service  very  much  by 
•getting  on  and  off  the  cars  as  quickly  as  possible, 
;and  he  thinks  our  London  passengers  could  help 
matters  in  this  respect.  "  In  Boston  the 
•elevated  street  and  subway  cars  are  operated 
together.  The  elevated  cars  run  in  the  subway 
and  vice  versa.  The  street  cars  are  also  run 
through  the  subway,  but  not  on  the  elevated 
lines.  The  conditions  of  traf&c  in  the  Boston 
subways  are  typical  of  the  conditions  which 
may  be  e.xpected  in  the  Aldwych  to  Holborn 
subway,  as  both  street  and  special  subway-cars 
are  run  over  the  lines,  but  as  the  single-deck  cars 
in  London  will  have  to  run  through  to  the  out- 
side districts  via  some  of  the  existing  curves 
which  are  very  sharp,  and  the  cars  cannot  be 
built  more  than  33  ft.  6  in.  long  over  all.  by 
6  ft.  10  in.  wide,  whereas  some  of  the  Boston 
cars  are  nearly  50  ft.  long  by  8  ft.  9J  in.  wide. 
The  London  cars  will  consequently  only  seat 
thirty-six  passengers,  whereas  the  large  Boston 
•cars  seat  sixty  passengers,  and  in  the  latter 
vehicles  provision  is  made  so  that  a  very  large 
number  of  passengers  can  stand  up  in  the  centre 
•gangway.  This,  in  London,  would  be  against 
the  Police  Regulations,  as  no  passengers  are 
.allowed  to  stand  m  any  car. 

"  In  Boston  the  method  of  dealing  with  tlie 
■passengers  on  the  elevated  and  subway  lines 
is  much  more  satisfactory  than  in  New  York. 
A  definite  regulation  is  in  force  that  passengers 
•can  enter  a  car  at  both  ends,  but  they  have  to 
.leave  by  a  special  door  in  the  centre  of  the  car. 
The  front,  rear,  and  centre  doors  of  the  cars  are 
all  operated  by  compressed  air.  The  doors  all 
•slide  longitudinally  and  the  edge  of  each  door 
is  fitted  with  an  inflated  rubber  tube,  so  that  in 
■the  event  of  a  passenger  getting  a  hand  caught 
in  the  door  when  it  is  being  closed  no  damage  is 
■done."  '■  1  am  afraid,"  adds  Mr.  Fell,  "  that 
.the  cars  in  tlu'  Council's    subway  will    be    too 


short  to  give  sufficient  space  for  a  centre  door, 
but  I  propose" with  the  permission  of  the  Board 
of  Trade,  to  arrange  for  all  passengers  to  leave 
the  carsby  the  rear  platform  as  at  present,  but 
enter  the  car  by  the  front  platform,  the  open 
entrance  and  exit  being  on  the  near  side  of  the 
car  only.  I  have  so  designed  the  cars  that  this 
object  can  be  accomplished  without  interfer- 
ing with  the  duties  of  the  motormen." 

Mr.  Fell  devotes  some  attention  to  the  train- 
ing of  motormen,  showing  that  our  own  arrange- 
ments in  this  direction  are  capable  of  improve- 
ment. He  describes  and  illustrates  a  model 
repair  shop  for  cars,  which  he  has  designed  for 
London  on  the  experience  gained  in  the  various 
shops  visited,  and  remarks  that  it  is  most  im- 
portant that  a  permanent  repair  shop  should 
be  obtained  as  soon  as  possible,  as  the  temporary 
premises  at  New  Cross  will  shortly  be  quite 
inadequate  for  the  requirements  of  the  depart- 
ment. 

It  is  interesting  to  note  that  the  engineers 
in  both  New  York  and  Washington  admit  that 
there  is  room  for  improvement  in  their  ploughs. 
"I  certainly  think,"  says  Mr.  Fell,  "  that  it 
would  reduce  their  cost  of  upkeep  appreciably 
if  they  adopted  the  Council's  hard  base  rubber 
plough,  which  gives  most  satisfactory  results 
in  all  weathers.  After  a  careful  examination 
of  the  ploughs  obtained  during  my  visit,  I  am 
of  opinion  that  it  would  be  false  economy  to 
substitute  a  cheaper  form  of  plough  for  that 
now  in  use  in  London,  as  so  much  depends  on 
the  proper  working  of  the  plough.  A  cheap 
plough  will  not  only  be  an  expensive  item 
with  regard  to  upkeep,  but  it  may  cause  serious 
delays  in  the   traffic  and    heavy  loss  would  be 


On  the  subject  of  motors  he  says,  "  the  size  of 
the  motors  now  in  use  on  most  of  the  American 
tramways  has  been  increa.sed,  the  smaller  types 
bemg  abolisheil  and  replaced  by  motors  of  from 
40  to  75   h.p.     Much   more  rapid  acceleration 
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is  provided,  and  the  resistances  are  so  well 
arranged  that  full  speed  is  attained  in  a  very 
short  distance  without  unduly  jerking  the  car 
when  starting.  Many  new  features  have  been 
recently  introduced  into  the  design  of  the 
tramway  motors.  I  have  as  far  as  possible 
included  these  improvements  in  the  specifica- 
tion for  the  new  cars,  and  have  also  called  for 
larger  motors,  so  that  the  increased  speeds 
sanctioned  by  the  Board  of  Trade  may  be 
obtained,  and  no  difficulty  will  be  experienced 
on  the  gradients  on  the  lines  now  being 
constructed." 

Various  other  details  receive  careful  con- 
sideration. The  results  obtained  with  the 
momentum  form  of  brake  are,  it  is  under- 
stood, very  satisfactory,  and  as  the  makers  have 
offered  to  submit  a  sample  for  trial  on  the 
Council's  cars  free  of  charge,  Mr.  Fell  proposes 
to  carefully  test  it.  and  also  the  sample  air 
brake  equipments,  which  have  been  submitted, 
so  that  the  committee  may  compare  the  results 
with  those  obtained  with  the  magnetic  track 
brakes  and  ordinary  brakes,  which  he  tested 
and  reported  on  very  fully  a  short  time  ago. 
The  concluding  section  deals  with  the  single- 
phase  system  of  traction.  It  is  remarked  that 
up  to  the  present  time  the  single-phase  system 
has  not  been  used  in  connection  with  conduit 
tramways.  "  It  would  not  be  possible  to  use 
a  very  high  pressure  system  on  a  conduit 
system,  as  the  insulation  of  the  conductor  tees 
could  not  be  made  sufficiently  high,  but  I  feel 
certain  that  with  the  rapid  developments  which 
are  now  taking  place  with  the  single-phase 
systems,  which  a  few  years  ago  was  considered 
almost  an  impracticable  one  ;  railways,  light 
railways,  and  tramways  will  be  equipped  on 
this  system.  As  a  potential  of  from  2,000  to 
3,000  volts  is  used  on  the  single-phase  .system, 
and  the  motors  are  generally  wound  for  from 
200  to  600  volts,  it  is  necessary  to  have  a  small 
transformer  on  the  car  to  make  the  necessary 
reduction  in  \oltage  ;   this  transformer  is  gener- 


ally i)rovidedwith  short-circuiting  connections 
leading  from  the  coils  at  various  points  to 
switches  operated  by  a  master  controller:  by 
means  of  these  connections  the  necessary  varia- 
tions in  speed  can  be  obtained  without  difficulty 
and  without  loss  of  efficiency,  as  no  resistances 
similar  to  those  in  a  direct-current  system  are 
necessary." 

Some  men  are  born  to  punctuality  ;  others 
have  it  thrust  upon  them,  but  few  employees 
can  say  with  C.  Jennings,  one  of  Messrs.  M. 
Glover  and  Company's  employees.  "  I  have  not 
been  once  late  during  the  past  year."  A  Leeds 
paper  chronicles  the  fact  that  nobody  else  in 
the  works  claimed  the  distinction,  and  Jennings 
was  very  properly  presented  with  a  nice  little 
memento  of  the  occasion.  Not  even  good 
resolutions  will  pave  the  way  to  a  faultless 
time-sheet,  though  many  are  doubtless  made  on 
New  Year's  Day.  The  case  of  Jennings  points 
a  moral  concerning  the  question  of  overtime, 
which  our  contemporary  puts  in  a  nutshell 
thus  :— "It  maybe  suggested  that  this  man  had 
only  worked  about  one  hundred  hours  overtime 
during  the  whole  year,  whereas  several  others 
had  worked  overtime  much  more  frequently,  but 
does  not  this  show  how  doubtful  the  advantage 
of  working  overtime  at  all  is.  both  for  man 
and  masters,  for  where  is  there  anything  but 
disadvantage  in  habitually  working  an  hour 
or  two  extra  at  night  and  losing  time  in  a  morn- 
ing ?  It  certainly  does  not  at  all  follow  that 
the  man  who  often  works  overtime  does  the 
most  work  or  the  best  work,  or  works  the 
greater  number  of  hours  in  a  year."  Euclid 
tells  us  that  things  which  are  equal  to  the  same 
thing  are  equal  to  one  another,  but  it  cannot 
1)e  expected  that  an  hour's  overtime  will  ever 
be  equal  to  an  hour  lost  in  the  morning.  In 
point  of  fact  they  are  not  the  same  thing.  A 
little  less  encouragement  of  overtime  and  a 
little  more  insistance  upon  punctuality  would 
give  us  more  Jennings  and  an  improvement 
valualile  alike  to  emplovor^  and  employed. 
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MEETINGS,  ETC.,    FOR  THE  ENSUING  WEEK. 

Friday,  Jan  19.— Institution  of  Mechanical  Engineers,  Storey's  Gate 
8  p.m.  Resumed  discu-slon  1  n  paper'  Helu\iour  of  materials 
under  pure  shear.  Mr  R.  A.  Bruce,  "  Worm  Contact.  Royal 
Institution,  9j>.m.  Professor  J  J.  Thomson,  "  Some  Applica- 
tions of  the  'Theory  of  Electric  Discharge  to  Spectroscopy. ' 
North-East  Coast  Institute  of  Engineers  and  Shipbuilders, 
Wcstyate-road.  Newcastleon-Tyne,  7.30  p.m.  Mr  ).  M. 
Moncrlcii,  *  Commercial  Dry  Docks." 

Tuesday  Jan.  23.— Institution  of  Civil  Engineers.  Great  George 
Street,  S.W. 8p.m. 


Jan. 


Professor 


-Society  of  Arts.  8  p.r 


lilt  Balver-stret-t  and  Waterloo  line  is  rapidly  near 
'ng  completion.  .\t  the  present  time  the  Underground 
Electric  Railways  Company  of  London  has  something 
like  twenty-seven  miles  of  line  under  construction. 

.■\t  Johannesburg  the  Chamber  of  Mines  has  issued 
a  memorandum  setting  forth  the  dependence  of  the 
gold  industry  on  Chinese  labour  and  the  consequences 
which  would  ensue  from  arresting  its  importation. 

Messrs.  .Andrew  Brown  and  Co.,  no.  Cannon-street, 
E.C.,  have  been  appointed  the  London  and  district 
agents  for  Messrs.  Vaughan  and  Son,  Ltd..  West 
Gorton,  Manchester,  makers  of  electrical  cranes. 

The  engineers  to  the  Panama  Canal  are  now  recom- 
mending the  employment  of  Chinese  labour. 

The  British  .\dmiralty  is  to  be  represented  by  one 
or  more  ships  at  the  celebration  of  the  .American 
tercentenary  in  1907. 


We  are  glad  to  announce  that  Sir  Richard  Tangye, 
who  recently  underwent  a  surgical  operation,  is  making 
satisfactory  progress  towards  recovery. 

The  -Admiralty  have  decided  to  go  on  with  the  in- 
stallation ot  electric  light  and  the  erection  of  a  power 
station  in  Sheerness  Dockyard.  The  work  was  stopped 
a  few  months  since,  but  is  now  to  be  pressed  forward 
without  delay. 

Board  of  Trade  returns  just  issued  show  that  thete  was 
little  change  in  the  labour  market  during  December,  as 
compared  with  the  previous  month.  Compared  with  a 
year  ago,  employment  in  nearly  all  the  principal  trades 
showed  a  considerable  itnprovetnent. 
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New  Chemical  Fire  Engine  fop  the  Admiralty. 

For  service  at  Gibraltar  Dockyard,  Messrs.  Shaml, 
Mason  and  Co.  have  recently  constructed  a  new  and 
improved  form  of  double-cylinder  chemical  fire  engine, 
designed  to  rapidly  convey  to  the  scene  of  a  fire  a 
complete  chemical  extinguishing  apparatus  with  suffi- 
cient men  to  deal  with  an  outbreak  in  its  early  stages. 
The  chemical  apparatus  is  based  upon  the  well- 
known  principle  of  obtaining  by  the  combination  of 
chemicals  the  instant  generation  of  a  powerful  pressure 
of  carbonic  acid  gas,  which  expels  the  mi.xture  of  gas 
and  water  with  great  force  upon  the  fire. 

The  two  cylinders  which  form  the  recptacles  for  the 
water  and  chemicals  are  of  hammered  copper,  capable 
of  withstanding  very  high  pressures.  Each  is  well 
tinned  inside  and  furnished  with  gun-metal  fittings  ; 
it  is  put  under  pressure  by  means  of  the  bow  handle 
and  spindle,  the  movement  of  which  withdraws  the 
plug  of  the  acid  vessel  and  overturns  the  acid  into  the 
alkaline  solution.  Each  cylinder  has  two  outlets,  one 
for  the  direct  attachment  of  hose,  and  the  other  com- 
municating by  means  of  a  copper  tube  with  the  hollow 
axis  of  the  hose  reel  at  rear.  The  two  cylinders,  which 
can  be  used  either  consecutively  or  together,  have  a 
capacity  of  50  gallons  each,  and  will  each  give  a  strong 
jet  of  ten  to  thirteen  minutes'  duration,  according  to 
the  size  of  jet  used. 

The  carriage  of  tht  machine  is  strongly  built  on  the 
lines  of  the  firms  latest  pair-horse  hose  carriage,  the 
cylinders  taking  the  position  occupied  by  the  large 
hose-box.  Above  the  cylinders  is  a  shallow  box  for 
hose,  etc.,  the  top  of  the  box  forming  seats  for  the 
coachmpn    H.ui  firemen.     At   the   renr  there   is   a   foot- 
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plate  for  a  firejnan,  and  for  the  holders  to  contain 
spare  acid  bottles  and  alkali  canisters.  The  machine 
is  mounted  on  strong,  wood-spoked  wheels,  steel  mail- 
cfjach  axles  and.  steel  springs,- etc,  a  powerful  double 
lever  brake  acting  on  both  hind  wheels. 

As,  at  Gibraltar,  it  will  be  an  advantage  in  many 
cases  to  convey  the  engine  from  one  part  to  another  by 
rail,  Messrs.  Shand,  Mason  and  Co.  have  supplied  a 
specially  designed  railway  trolley,  arranged  to  allow  of 
the  machine  being  rapidly  mounted  and  dismounted. 

In  addition  to  the  chemical  engine,  for  service  at 
more  serious  fires  in  the  dockyard  the  firm  have  con- 
structed a  powerful  steam  fire  engine  of  their  ^Double 
Vertical"  variable  expansion  type,  similar  to  tho.se 
lately  built  for  the  London  Fire  Brigade,  the  steamer 
being  provided  with  similar  railway  trolley  to  that  for 
the  chemical  engine. 

The  double-cylinder  chemical  engine,  as  illustrated, 
is  well  adapted  for  general  fire  brigade  purposes,  but 
for  use  where  a  separate  vehicle  is  not  desired;  a  com- 
bined machine  has  been  constructed  and  supplied  to 
.several  fire  brigades,  in  which  the  second  chemical 
cylinder  is  replaced  by  a  hose-box  and  the  carriage  is 
adapted  to  carry  a  lattice  girder  fire  escape  By 
the  use  of  this  machine  the  life-saving  apparatus, 
chemical  engine,  and  hose,  etc.,  are  kept  in  readiness 
for  instant  turn-out  on  the  first  alarm,  and  with  men 
mounted,  the  whole  can  be  rapidly  drawn  to  the  scene 
of  an  outbreak  by  the  one  pair  of  horses  that  would  be 
necessarv  for  the  hose  carriage  alone. 

Dock  Improvements  at  Liverpool. 

I'residingat  the  recent  annual  meeting  of  the  Mersey 
Docks  and  Harbour  Board,  Mr.  Robert  C.ladstone  was 
able  to  report  a  number  of  im.provements  in  progress, 
and  in  contemplation.  At  the  north  end  of  the  estate 
is  the  Hornby  Dock  ;  the  site  is  now  ready  for  carrying 
out  a  scheme  for  dock  extension  which  will  be  sub- 
mitted to  Parliament  during  the  coming  session.  The 
first  step  will  be  to  make  two  new  entrances  into  the- 
river  each  1J5  ft,  wide.  There  will  be  a  vestibule 
dock,  out  of  which  two  others  will  open,  accommodat- 
ing steamers  of  a  length  of  800  ft.,  and  possibly  850  ft. 
These  entrances  will  also  serve  for  a  still  larger  exten- 
sion northward  at  some  future  period.  This  extension 
has  been  rendered  necessary  by  the  great  increase  in 
the  trade  of  the  port,  and  particularly  by  the  increase 
of  the  size  of  steamers.  The  entrance  to  the  grav- 
ing docks  and  basins  at  Tranniere,  on  the  Birkenhead 
side  of  the  river,  are  now  nearly  complete,  and  the 
construction  of  the  river  wall  is  well  advanced.  The 
adjoining  docks  and  land  covering  an  area  of  nearly 
qo  acres  are  being  prepared  by  the  Tranmere  Bay 
Devel(,pment  'Company     for     shipbuil'ding     purposes. 
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TCXNEL    CURVE    OF     I50-KT.     RADIUS. 
Driven   by  hydraulic   shields  under  compressed  air  at   Nc 


York. 


Improvements  are  being  carried  out  at  the  floating 
bridges  to  strengthen  them  for  the  passing  of  motors 
and  vehicles  up  to  12  tons.  It  is  proposed  to  make  a 
new  dock  at  the  Victoria  Wharf,  Birkenhead,  with  an 
area  of  11  acres.  The  dredging  at  the  bar  and  sea 
channels  has  been  continued,  92,(feo,ooo  tons  of  sand 
having  been  removed  since  1890.  The  depth  is  now 
27  ft.  at  low-water  spring  tide".  It  is  hoped  that  the  new 
dock  offices  will  be  completed  by  December  next.  The 
Chairman  also  mentioned  that  submarine  signalling 
trials  have  been  made  at  the  North-West  Lightship, 
and  vessels  fitted  with  receivers  have  heard  the  bell  at 
a  distance  of  from  four  to  eight  and  a-half  miles. 
The  board  are  making  inquiries  as  to  adopting  this 
system  permanently.  The  probable  cost  of  the  con- 
templated new  works  will  be  a  little  over  four  millions, 
and  it  will  tnke  seven  or  eight  years  before  they  are 
completed. 

A  Sharp  Tunnel  Curve. 

The  striking  photograph  on  this  page  for  which 
we  are  indebteii  to  the  Scientihc  American,  illustrates 
a  notable  curve  which  has  just  been  completed  in 
connection  with  the  scheme  ot  tunnels  linking  up 
Jersey  City  traction  systems  with  New  York.  The 
system,  at  present  liein^  built,  consists  o(  a  two- 
'rack    road,    placed    in    two    separate     I -lit.    tulie>. 


According  to  our  contemporary  it  had  been  freely 
predicted  tliat  it  would  be  impossible  to  preserve 
correct  alignment  when  using  the  shield  method  on  a 
curve  of  such  sharp  radius  as  that  illustrated,  and  the 
chief  engineer.  Mr.  Charles  M.  Jacobs,  and  his  staff 
of  assistants  in  charge  of  the  work,  are  to  be  con- 
gratulated upon  the  fact  that  the  two  tunnels  driven 
on  two  concentric  arcs  of  circles,  although  there  was 
no  direct  communication  between  the  two,  were 
maintained  in  such  e.\act  alignment,  that  there  was 
practically  no  variation  in  the  distance  l)etween  their 
centres  throughout  the  whole  sweep  of  the  curve. 
The  construction  of  these  curves,  needless  to  say. 
involved  some  nice  in>trumental  work. 

The  late  Prof  Sprengel. 

The  death  is  announced,  in  London,  of  Professor 
Hermann  Johann  I'hillipp  Sprengel,  the  well-known 
chemist  and  physicist.  The  deceased,  who  was  born 
near  Hanover  in  iSj4,  was  educated  at  the  Universities 
of  (iottingen  and  Heidelberg,  taking  his  degree  of 
I'h.D.  when  he  was  14.  He  came  to  England  in  the 
following  year,  and  engaged  in  research  work  with  the 
I'rofessor  of  Chemistry  at  Oxford.  He  subsequently 
settled  .in  London,  and  for  two  years  pursued  his 
researches  at  the  Royal  College  of  Chemistry,  Guy's, 
and  St.   Bartholomew's  Hospitals.     He  was  created  a 
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Fellow  of  the  Royal  Society  in  1878,  and  Royal  Prus- 
sian Professor,  1893.  Deceased  was  the  author  of  a 
number  of  technical  and  scientific  works. 

Graham,  Morton  and  Co. 

We  are  officially  informed  that  the  firm  of  Graham 
Morton,  Ltd.,  went  into  voluntary  liquidation  on 
Uecember  27th,  1905,  and  that  Mr.  Maurice  Graham, 
the  founder  and  managing  director  ol  that  firm,  has 
decided  to  commence  in  the  same  line  of  business  for 
himself,  as  a  private  concern,  under  the  title  cf 
'  Graham,  Morton  and  Co.,  Pepper-road,  Hunslet, 
Leeds." 

The  liquidation  was  accounted  for  largely  by  [the 
great  engineering  law  case  against  the  Corapagnie 
L'Union  des  Gaz.  Milan,  whereby  the  plaintiffs 
(Graham,  Morton  and  Co..  Ltd.).  sued  for  /5,483.  and 
the  defendants  counterclaimed  for  the  sura  of  Ijo.ooo. 
The  plaintiffs  in  the  case  obtained  the  verdict, 
given  by  Mr.  Justice  Grantham,  a  lengtliy  extract  of 
which  appeared  at  the  time  in  these  columns.  In 
spite  of  their  success,  this  remarkable  law-suit  caused 
the  complete  disorganisation  of  the  business  of 
Graham,  Morton  and  Co..  Ltil.,  and  indirectly  cost 
over  ^30,000. 

.■^s  our  readers  will  remember,  the  original  company 
was  founded  in  189S,  to  carry  on  the  business  of 
engineers  and  contractors,  principally  for  coal,  coke, 
and  other 'elevating  and  conveying  machinery,  inclined 
retort-settings,  and  steel  structural  work.  A  recon- 
struction was  effected  in  June  last,  but  the  capital 
necessary  to  carry  on  the  business  was  not  subscribed 
by  the  shareholders,  and  a  resolution  was  passed  at  a 
recent  meeting,  voluntarily  winding  up  the  concern 
and  appointing  Mr.  Robert  Hilditch,  liquidator. 
We  wish  Mr.  Maurice  Graham  every  success  in  his 
new  venture. 

Improvements  at  Leghorn  Harbour. 

Signer  Salvatore  Orlando,  one  of  the  deputies  lor 
Leghorn,  has  submitted  to  the  Royal  Commission  on 
Italian  Ports  a  scheme  for  the  improvement  of  the  port 
of  Leghorn.  The  scheme  provides  for  a  thorough 
reorganisation,  lor  carrying  out  excavations  with  a 
view  to  deepening  the  harbour,  and  for  the  construc- 
tion of  a  large  dock  on  the  west.  The  enlargement 
of  the  port  is  said  to  be  urgently  needed,  Leghorn  being 
very  poorly  provided  with  quays  ;  the  annual  tonnage 
ol  shipping  amounts  to  about  1,100  tons  for  every 
metre  of  quays,  while  in  other  ]X)rts  it 
only  between  400  and  y>o  tons. 


New  Port  at  Bahia  Blanea. 

.\  Bill  has  been  laid  before  the  Argentine  Congress 
respecting  the  construction  of  a  port  at  Bahia  Blanea. 
.\ccording  to  the  terms  of  this  Bill,  tenders  will  be  in- 
vited for  the  construction  of  a  port  9- 14  meters  deep, 
fitted  with  the  most  modern  appliances  for  the  rapid 
loading  of  vesseU.  The  cost  of  the  works,  including 
the  preliminary  surveys  and  dredging  plant,  must 
not  exceed  10,000,000  gold  dollars  (about  Iz.oooavm). 
The  works  may  be  divided  into  two  sections,  to  form 
the  object  of  two  separate  contracts,  for  6,000.000 dols. 
and  4,rxx>,ooo  dols.  respectively.  W\  materials  for 
the  works  will  be  admitted  duty  free.  When  sub- 
mitting plans  and  estimates  for  the  works,  the  tenderer 
must  also  submit  estimates  for  the  construction  and 
working  of  cranes  for  loading  and  unloading  grain  and 
coal.  These  will  be  worked  by  the  successful  tenderer 
for  the  term  of  twenty-five  years  ;  at  the  end  of  this 
period  they  will  become  the  property  of  the  State. 

Proposed  New  Steamship  Line. 

The  South  Wales  News  says  it  is  understood  that  the 
local  promoters  of  the  proposed  new  steamship  line 
between  this  country  and  the  Colonies  have  received 
tenders  from  several  of  the  leading  shipbuilding  firms 
in  the  country  for  the  construction  of  three  or  four 
turbine  liners,  and  that  these  tenders  are  now  under 
consideration.  The  scheme,  it  now  transpires,  is 
receiving  the  support  of  two  or  three  of  the  most 
wealthy  and  influential  gentlemen  in  South  Wales, 
and  there  is  reason  to  believe  that  one  of  its  main 
purposes  is  the  development  of  the  import  trade  oi 
Cardiff. 

On  rnday  last  Messrs.  W.  Doxlord  and  Sons,  Ltd. 
Pallion,  launched  a  well  modelled  turret  steamer. 
350  ft.  in  length,  51ft.  in  breadth,  and  264  ft.  in 
moulded  depth,  built  to  the  order  of  Messrs.  J. 
Mathias  and  Sons,  Cardiff.  She  is  a  sister  ship  to  the 
s.s.  Carthusian,  which  Messrs.  Doxford  completed  for 
the  same  owners  a  month  ago,  and  is  a  duplicate  of  a 
large  number  of  turrets  Messrs.  Doxford  have  recently 
built.  The  boat  launched  on  Friday  is  named  the 
[ireconian.  and  is  capable  of  carrying  6,800  tons  ol 
cargo  and  bunker  coal  on  a  draft  of  22  ft.  The 
classification  is  with  the  Bureau  Veritas  Registry 
an<l  the  builders  are  supplying  the  engines  and  boilers. 
The  Chain  Belt  Engineering  Company,  Derby,  have 
recently  completed  for  the  Bethnal  Green  Borough 
Council  the  erection  of  a  complete  refuse  sorting, 
elevating,  and  screening  plant  for  dealing  with  the 
whole  of  the  house  refuse  of  Bethnal  Green. 
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The  discussion  on  Mr.  I'atchell  s  paper,  raising 
points  in  connection  with  central  station  practice,  was 
concluded  at  the  meeting  of  the  Institution  of  Elec- 
trical Engineers,  held  on  Thursday  last.  There  was 
again  a  large  attendance  to  discuss  a  paper  of  great 
practical  interest.  Mr.  H.  A.  Eynn,  in  referring  to 
the  destruction  of  the  armature  insulation  of  high  ten- 
sion alternators,  was  inclined  to  agree  with  Mr. 
Patchell,  who  is  of  opinion  that  the  impurity  of  the 
insulating  materials  is  the  real  explanation.  Then  the 
discussion  came  down  from  high  science  to  mere  com- 
mercialism. Mr.  Campbell  Swintoa  made  a  protest 
against  the  practice  adopted  by  Mr.  Patchell's  com- 
pany when  ordering  plant,  oi  giving  the  preference  to 
foreign  manufacturers,  a  course  of  action  which  he 
stigmatised  as  evidencing  a  great  lack  of  courage  on 
the  part  of  those  responsible  for  the  Charing  Cross 
Co.'s  Bow  Works. 

^Vhen  Mr.  Shaw  rose  to  take  part  in  the  discussion, 
it  was  to  point  out  that,  while  it  had  been  said  that 
a  periodicity  of  25  cycles  per  second  was  not  suitable 
for  a  lighting  plant,  such  a  periodicity  had  been  suc- 
cessfully employed  at  one  of  the  Niagara  power 
stations,  which  had  mainly  a  lighting  load  to  deal 
with.  Mr.  D.  E.  Wilson  raised  some  fresh  points  on 
what  had  been  the  popular  s-.ibject  for  discussion  in 
connection  with  Mr.  Patchell's  paper,  the  boiler  house, 
lie  said  that  one  great  difficulty  which  confronted 
boiler  makers  was  in  connection  with  the  design  of 
the  grate,  a  statement  with  which  it  was  easy  to  see 
that  Mr.  Booth  agreed.  With  regard  to  the  fact 
paraded  in  the  paper  that  a  pair  of  Upright  boilers  had 
been  steamed  at  the  rate  of  100,000  lbs.  per  hour, 
boiler  makers  were  beginning  to  think  that  it  was 
undesirable  to  steam  boilers  at  that  rate.  Mr.  J. 
K.  Walker  complained  tlia;  Mr.  Patchell  made  his 
boilers  perform  various  subsidiary  functions  outside 
their  proper  work  of  steam  generation.  He  also  wanted 
the  author  to  give  further  figures  with  a  view  of 
enabling  comparisons  to  be  made  between  his  results 
and  those  obtained  at  stations  where  turbine  machinery 
and  mechanical  stokers  were  employed. 

Mr.  Duddell  then  described  some  teats  he  had  made 
for  Mr.  Sparks  in  connection  with  the  switching  prob- 
lem.    It  will   1 


ducted  a  similar  series  of  experiments  for  Mr.  Patchell. 
It  was  then  shown  that  any  sudden  change  of  voltage 
on  the  cable,  or  of  current  through  the  machine,  will 
tend  to  set  up  oscillations  whose  amplitude  will  be  the 
greater  the  less  the  losses  in  the  system,  so  that  any 
sudden  changes  in  P.D.  or  current,  especially  when  a 
cable  is  on  open  circuit,  are  dangerous.  Thus  it  is 
dangerous  to  switch  on  an  unloaded  feeder  or  to  switch 
off,  or  remove  by  a  fuse,  a  very  heavy  load  or  short 
circuit,  if  by  so  doing  any  unloaded  or  lightly-loaded 
feeder  is  left  connected  to  the  generator.  The  research 
carried  out  for  Mr.  Sparks  was  confirmatory  of  the 
results  noted  in  the  Bow  experiments. 

In  replying  on  the  discussion,  Mr.  I'atchell  expressed 
his  regret  that  the  subject  of  surges  had  not  played  a 
more  important  part  in  the  discussion.  He  went  on  to 
state  his  willingness  to  give  a  great  deal  of  additional 
information,  but  did  not,  as  a  matter  of  fact, 
by  any  means  satisfy  the  wants  of  those  who 
had  asked  for  more  figures.  He  told  the  meet- 
ing that  the  cost  of  coal  at  Bow  was  about 
13s.  per  ton,  delivered.  The  load  factor  for  the  seven 
months'  working  in  1902  was  7'85  pounds  of  coal  per 
unit,  using  large  coal  417.  In  1903,  when  there 
was  a  full  year's  working,  the  load  factor  improved 
to  ro'66,  and  the  consumption  of  coal  per  unit, 
large  coal  still  being  used,  declined  to  3'46  lb.  In 
1904  the  load  factor  was  134,  with  a  further  decrease 
in  pounds  of  coal  per  unit  to  336 lbs.,  mixed  coal 
being  used  during  that  year,  while  for  last  year,  when 
small  coal  was  almost  entirely  used,  with  a  load  factor 
of  13(59,  the  coal  per  unit  was  3"581b.  Mr.  Patchell 
explained  that  in  dealing  with  units  and  coal  con- 
sumption, that  he  was  referring  to  units  delivered  in 
the  trunks,  and  not  units  generated  in  the  mains.  He 
challenged  comparison  with  the  best  results  achieved 
elsewhere,  notably  Berlin,  which,  with  a  large  load 
factor,  showed  .a  consumption  of  3'i  lb.  of  coal  per 
unit.  This,  he  stated,  was  the  lowest  coal  consump- 
tion per  unit  on  the  Continent. 

On  the  other  points  raised  Mr.  Patchell  defended 
the  use  of  foreign  made  machinery,  by  insisting  that 
under  the  circumstances  his  company  could  afford  to 
take  no  risks,  although  he  was  careful  to  explain  that 
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as  un  the  Continent,  lie  thought  that  perhaps;  his 
experience  with  mechanical  stokers  had  been  unfor- 
tunate, but  at  all  events  he  still  hoped  to  find  a 
nr-echanical  stoker  which  would  give  better  results 
than  hand  firing,  and  when  the -load  became  lighter,  he 
proposed  to  resume  experiments  in  that  direction. 
Certainly  those  who  took  part  in  the  discussion 
favoured  the  use  of  mechanical  stokers.  Mr.  Patchell 
referred  to  questions  raised  as  to  the  most  suitable 
periodicity  for  such  a  station,  but  the  practice  adopted 
at  Bow  was  that  which  had  been  recommended  by  the 
Engineering  .Standards  Committee,  and  he  believed  that 
the  50  cycles  was  most  suitable  for  the  work.  Generally 
speaking,  he  would  ask  critics  to  remember  that  there 
had  been  developments  in  central  station  work  since 
the  Bow  station  was  designed,  and  he  implied  that 
certain  things  might  be  done  somewhat  differently 
to-day. 

There  was  an  interesting  discussion  at  the  meeting 
of  the  Tramways  and  Light  Railways  Association  on 
Mr.  Fell's  paper  dealing  with  "  Brakes,"  reported  in 
this  issue.  Sir  William  Preece  said  that  the  experi- 
ments conducted  by  the  London  County  Council 
engineers  had  luUy  demonstrated  the  efficiency  of  the 
electro-magnetic  type  of  brake,  but  perhaps  the  most 
interesting  contribution  to  the  discussion  was  that 
made  by  Mr.  Baldwin.,  who,  dealing  with  type  A 
and  type  B,  electro-magnetic  brakes,  tjuestioned  the 
assertion  that  the  wear  between  the  pinion  and  gear- 
wheels is  one  of  the  items  which  must  be  taken  into 
consideration  when  considering  the  maintenance. 
He  claims  that  during  the  period  of  application  of  the 
brake,  there  is  practically  no  wear  between  pinion  and 
gear.  In  this  respect  type  B  is  held  to  be  easier  on 
the  gears  and  pinions  than  if  the  hand-brake  were 
used,  since  with  the  hand-brake  it  is  necessary  to  check 
through  the  gears  the  stored-up  energy  of  the  armatures, 
which  by  calculation  a ;  ounts  to  nearly  7  per  cent, 
of  the  total  kinetic  energy  of  the  moving  car.  Carrying 
the  point  further,  he  pointed  out  that  with  tV.e  B  type 
of  brake  the  total  retardation  of  the  car  would  be 
approximately  as  follows  : — Work  done  between  brake 
blocks  and  wheels,  54  per  cent.  ;  work  done  between 
magnets  and  track,  35  per  cent.  ;  loss  in  rheostats. 
1;  per  cent.  ;  car  friction,  3  per  cent.  ;  motor  friction, 
li  j.er  cent.  ;  electrical  loss  in  motor,  :\  per  cent.  It 
is  perfectly  evident,  says  Mr.  Baldwin,  that  omitting 
the  moving  friction  of  the  car,  the  only  two  points  of 
the  application  of  the  brake  are  on  the  track  through 
the  brake  magnets  and  on  the  car  wheels  througfi  the 
brake  blocks  ;  and,  assuming  the  magnets  of  both 
types  ol  brake  have  the  vame  pull  on  the  rail  then  the 


type  A  and  tlie  typv  H  brakes  should  be  able  to  jjive 
exactly  the  same  amount  of  retardation  at  the  same 
speeds. 

Regarding  the  cost  of  maiatenance  of  the  two  brakes 
the  connec(>iiig  levers  between  the  magnets  and  the 
brake  beams  are  generally  speaking  of  the  sanv-- 
material  and  general  construction  as  the  brake  lods 
and  levers  which  are  to  be  found  on  all  tramcars,  and 
the  wear  and  tear  of  parts  of  this  ilescription  are  not 
difficult  to  estimate.  Mr.  Worby  Beaumont  raised 
an  important  point,  being  anxious  to  know  whether 
any  test,  were  carried  out  at  higher  speeds  than  the 
15  miles  per  hour  mentioned  in  the  paper.  Profe-isor 
W.  E.  Ayrton  suggested  that  more  information  might 
be  given  as  to  the  amount  of  rubbing  surfaces  in  con- 
tact, while  Mr.  H.  M.  Savers  said  it  occurred  to  him 
that  with  magnetic  brakes,  the  wear  on  the  rails  was 
bound  to  be  very  heavy,  while  the  first  cost  was  con 
siderable,  probably  about  /70  per  car,  which  formed  a 
very  high  percentage  of  the  entire  cost.  On  the  subject 
of  rail  corrugation,  he  believed  that  it  was  frequently 
started  by  the  skidding  of  braked  wheels.  Mr.  W. 
Clough  said  that  on  the  subject  of  first  cost,  he  did  not 
think  that  ought  to  weigh  very  much  with  tramway 
authorities.  He  had  experimented  at  Bury  with 
magnetic  brakes,  and  he  had  not  liad  to  spend  a  single 
shilling  on  the  extra  working  parts  of  type  B,  in  com- 
parison with  type  A  in  tivo  years.  On  the  whole  an 
excellent  case  appears  to  have  been  made  out  for  the 
electro-magnetic  brake. 

Before  the  Birmingham  Association  of  Mechanical 
i:ngineers,  Mr.  T.  II.  Dacres  has  just  delivered  his 
presidential  address,  the  subject  being  "Mechanical 
Training."  Mr.  Dacres  pointed  out  the  advantages  pos- 
sessed by  the  rising  generation  in  the  facilities  given 
for  technical  education,  and  urged  that  no  opportunity 
of  further  extending  knowledge  by  the  perusal  cf 
scientific  journals  and  trade  catalogues  should  be 
neglected.  He  also  suggested  that  a  system  of  en- 
couraging suggestions  as  to  improvements  in  machines 
and  methods  from  workmen  and  foremen  might  be 
more  widely  adopted,  to  the  mutual  benefit  of  employer 
and  employed. 

The  Dundee  Institute  of  Engineers  have  a  practical- 
looking  programme  for  the  remainder  of  the  session. 
They  have  already  discussed  boiler  mountings,  and  the 
driving  of  a  jute  mill,  and  forthcoming  meetings  will 
deal  with  live  subjects,  such  as  suction  gas  and  gas 
engines,  motor  traction,  and  a  comparison  of  different 
types  of  steam  boilers.  By  the  way,  the  Institute  has 
just    appointed    Mr.    Alex.    .Mexander    secretary    and 
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THE    FUTURE    OF    OUR    Ca\NAL5. 

(Continued  from  page  S-.) 


HOLLAND. 

IT  would  Appear,  il  the  calculations  of  Mr. 
Conder  are  only  approximately  correct,  that 
the  whole  Dutch  coinniunity  would  be  largely  in 
pocket  i(  the  companies  were  to  spend  capital  in 
he  improvement  and  extension  of  the  water- 
vays  themselves.  Between  1862  and  1901  nearly 
,^"17,000,000  sterling  was  thus  expended,  the  most 
.mportant  work  being  the  Merwedc  (."anal  connecting 
•he  port  of  Amsterdam  with  the  Khine.  Mr.  W.  C. 
Robinson,  the  British  Consul  at  .\msterdam,  reports 
that  the  building  of  this  canal  has  had  a  very  favour- 
able influence  upon  the  prosperity  of  fhe  port.  The 
•tal  tonnage  of  Rhine  and  other  traffic  using  the  canal 
has  increased  from  i,.v2o,i57  tons  in  1892  to  4,433,257 
•'  ns  in  1899.  This  great  increase  of  tonnage  was  not 
arried  out  at  the  expense  of  the  cun.peting  railways, 
^^s,  on  the  contrary,  the  quantities  of  goods  reaching 
ind  leaving  Antwerp  by  railway  also  show  an  increase. 

The  net  result  of  a  careful  study  of  the  Continental 
traffic  ■systems  is  fairly  claimed  by  Mr.  ,\rthur  Lee, 
•vho  recently  read  a  paper  on  the  subjt'.t  before  the 
society  of  Arts,  as  proving  that  both  canals  and  rail- 
ways are  necessities,  and  that  increase  of  traffic  on  the 
one  means  increase  of  traffic  <>n  the  other.  France  and 
ierniany,  after  the  advent  of  railways,  seem  to  have 
neglected  their  canals  (or  a  time,  but  speedily  awoke 
lu  the  conclusion  that  this  was  a  mistaken  policy,  and, 
■  luring  recent  years,  have  expended  many  millions  of 
capital  to  bring  their  ancient  waterways  abreast  of 
modern  conditions.  Holland,  which  was  so  admirabi' 
served  in  the  matter  of  waterways  that  private  capita; 
:ould  not  be  found  to  build  railways  to  compete  with 
them,  discoveied  that  to  rely  upon  canals  alone  would 
mean  the  impoverishment  of  whole  districts,  and  thai 


railways  must  be  bnilt,  and  equipped,  even  to  ih?! 
extent  of  providing  them  in  great  measure  at  the  cost 
of  the  .'^tate. 

ENGLISH     CANALS. 

Here  we  are  still  discussing  the  question  if  what 
to  do  with  our  canals,  and  have  not  yet  arrived  at  any 
practical  conclusion.  It  is  admitted  that  the  conditions 
onder  which  trade  is  carried  on  in  this  country  may 
make  a  Continental  analogy  misleading,  but  it  is  not 
the  case  that  the  conditions  are  so  different  that  wt 
tan  afford  to  altogether  disregard  the  experience  of 
our  neighbours  and  competitors. 

The  attitude  of  the  railway  companies  increases  thi 
difficulties  of  solving  the  canal  problem.  \\Tiile  rail- 
way companies  are  determined  to  secure  traffic  even 
at  a  loss  the  improvement  of  our  waterways  is  likely 
to  stand  still.  Capital  is  not  likely  to  be  attracted 
when  it  is  known  that  expenditure  is  likely  to  be  made 
uiiremt\nerative  by  such  competition.  'That'll  why  it 
should  be  recognised  at  the  outset  that  with  the  caia. 
question  is  bound  up  the  problem  of  railwav  jjatss. 

■  ■      'l^ 

AIRE     AND     CALDER     NAVIQATION^^.. 

Assuming  that  the  scheme  for  converting  the  prin- 
cipal canals  to  standard  >jau;;e  was  carried  out.  then  it 
becomes  necessary  to  consider  the  inyjrovements 
which  may  be  brought  about  in  the  handling  of 
trafRc.  In  this  connection  it  will  be  of  interest  f;  give 
a  brief  account  of  what  has  been  done  by  the  mitnage- 
ment  of  those  Briti.sh  canal  systems  which  have;moved 
well  with  the  times.  These  include  the  .Mie  and 
Calder,  the  Weaver,  the  Grand  Junction,- and  the  Leeds 
and  Liverpool  rnnnlj  The  first-named  ncrntijes  the 
premier  place  among  British  inland  waterways,  and  is 
probably   equal    t<^    the    mcpst    up-to-date    Continental 
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canals.  The  length  of  the  main  route  is  41  miles,  and 
there  are  branches  including  lengths  of  old  navigation 
totalling  another  40  miles.  The  locks  are  about  200  ft. 
long  by  18 ft.  breadth,  giving  8ft.  gin.  of  water  on  the 
siUs.  It  is  in  contemplation,  however,  to  increase  the 
size  of  the  locks  to  3.ii)ft.  by  21  ft.  6  in.  A  new  canal 
has  recently  been  con.structed  linking  up  the  Dor. 
navigation  with  the  '.'.oole  and  Knottingley  Canal  por- 
tion of  the  Aire  and  Calder  system.  One  great  advan- 
tage possessed  by  this  system    is    the   long  slrelch   of 


FO.XTON'      IL  OUT     OK    LOCKS     I 
COSSTRrCTION    OF    LIFT. 


.natural  river,  but  much  credit  is  due  to  the  manage- 
ment for  the  enlightened  policy  pursued.  The  ter- 
minal docks  at  Goole  have  recently  been  extended  and 
deepened,  and  the  approaches  improved,  so  that  vessels 
i:p  to  2,000  tons,  with  a  draught  of  19  ft.,  can  enter 
the  docks  on  ordinary  spring-tide.  To  Mr.  Bartholo- 
mew, for  many  years  engineer  to  the  company,  is  due 
a  great  deal  of  the  credit  for  the  high  condition  of 
efficiency  at  which  this  navigation  has  been  main- 
tained. To  his  initiative  is  due  the  introduction  of 
the  trains  of  compartment  boats  for  conveying  coal  in 
bulk,  which  is  claimed  as  giving  the  cheapest  carriage 
known  at  the  present  day,  the  cost  of  towing  these 
trains  by  tugs  having  been  stated  by  Mr.  Bartholomew 
at  j'jd.  per  ton  mile,  than  which  nothing  cheaper  in  the 
way  of  haulage  has  yet  been  devised.  These  trains, 
i(in>iisting  of  25-ton  boxes,  are  loaded  at  the  pit-mouth, 
towed  to  the  number  of  about  25  to  Goole  Docks,  and 
tipped  direct  into  the  holds  of  ships. 

WEAVER     NAVIGATION. 

This  little  system,  artificial  for  its  whole  length  of 
20  miles,  is  another  instance  of  what  can  be  achieved 
by  inland  waterways  under  good  management.  It  is 
claimed,  indeed,  that  the  experience  gained  on  the- 
Weaver  system  was  freely  used  in  the  planning  and 
construction  of  the  Manchester  Ship  Canal.  Up  to  a 
comparatively  recent  date  the  Weaver  was  practically 
dependent  on  the  salt  and  alkali  industries  alone  ;  but 
the  construction  of  the  Anderton  lift  in  1875,  farming 
a  junction  with  the  Trent  and  Mersey  Navigation,  has 
led  to  the  development  of  a  large  trade  with  the 
.Midlands,  and,  indeed,  it  has  been  suggested  that  the 
Weaver  Navigation  should  fonu  part  of  a  proposed 
waterway  from  Liverpool  to  the  Midland  counties. 
The  Weaver  at  the  present  time  can  receive  barges 
up  to  500  tons  burden,  and  the  locks  are  large  enough 
to  pass  a  train  of  smaller  barges  carrying  1,000  tons, 
such  a  train  of  barges  being  self-contained,  and  ren- 
dering loading  into  ships  a  simple  operation.  The 
Weaver  Navigation  is  about  to  be  improved  b.\  in- 
creasing the  capacity  of  the  Anderton  locks. 
SEVERN     NAVIOATiON. 

Thi-  IS  an  important  waterway,  and  if  the  prc- 
yranmie  of  main  routes,  wer.-  realised  would  be  linked 
to  the  Midlands  and  to  London  by  standard  gauge 
canals.  Considerable  improvements  have  been  made 
in  the  Severn  Navigation  of  recent  years,  and  vessels  of 
10  ft.  draught  can  ascend  as  far  as  Gloucester.  The 
canal  between  Gloucester  and  Birmingham  is,  how- 
ever, so  small  that  it  will  only  admit  barges  of  very 
small  dimensions.  Tf  the  whole  of  the  waterway  were 
u.ade  capable  of  accommodating  vessels  of  the  size 
which   now  could   go   right  vip 
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::ea,  it  would  be  a  means  of  competition  with  the 
railway  system  from  Birniingham  to  the  coast,  which 
should  be  of  enormous  advantage  to  the  trade  of 
Birmingham  and  the  Midland  districts.  An  attempt 
was  made  not  long  since  to  awaken  interest  in  Bir- 
niingham  in  the  reform  of  the  waterways  connecting  the 
town  with  Bristol,  but  without  success.  The  Town 
Council  of  Birmingham  appointed  a  committee,  which 
went  into  the  matter  most  thoroughly,  particularly 
with  regard  to  improving  the  waterway  between  Bir- 
mingham and  the  Bristol  Channel  ports.  The  objection 
was  raised,  however,  that  while  the  traffic  between 
Birmingham  and  London  and  Liverpool  represented 
90  per  cent,  of  the  trade  of  the  town,  the  trade  with 
Bristol  represented  only  3  to  5  per  cent.  Birmingham 
wanted  a  scheme  which  would  improve  the  connec- 
tion with  Liverpool  and  London.  Sir  Alfred  Hickman 
brought  forward  a  proposal  for  enlarging  the  existing 
canals  at  a  cost  of  between  three-quarters  of  a  million 
and  one  million  pounds,  which  sum  was  to  be  raised 
by  pledging  the  rates  not  only  of  Birmingham,  but  of 
the  surrounding  districts,  representing  a  population  of 
iwo  or  three  millions,  to  the  extent  of  2d.  or  3d.  in 
the  pound,  but  the  whole  of  the  municipalities  refused 
to  accept  the  proposal,  and  it  fell  through.  At  that 
time  there  was  a  feeling  that  the  improvement  of 
waterways  was  a  national  rather  than  a  local  question. 

QRANO     JUNCTION     CANAL. 

This  is  a  waterway  which  has  been,  and  is  being, 
constantly  improved  under  the  direction  of  Mr. 
Gordon  C.  Thomas,  the  engineer,  .'^s  our  section  map 
shows,  it  joins  the  Oxford  Canal  just  beyond  Braun- 
ston,  ninety-three  miles  from  Brentford.  Unfor- 
tunately, the  Oxford  is  only  narrow  gauge,  and  no 
improvements  have  been  made  in  the  canal  of  late 
years.  In  the  C'.rand  Junction  Canal  itself  the  chief 
improvements  effected  during  recent  years  include  the 
duplication  and  enlarging  of  the  Brentford  locks,  the 
development  of  the  water  resources  at  summit  levels, 
and  the  well-known  Foxton  lift,  which  was  substi- 
tuted for  the  old  flight  of  narrosv  locks. 

FOXTON    LIFT. 

The  invention  consists  of  a  system  of  wet  docks 
■wherein  vessels  to  be  transferred  are  water-borne.  The 
docks  are  mounted  on  wheeled  carriages  adapted  to 
support  them  horizontally  and  to  run  on  inclined  rail- 
ways extending  between  the  higher  and  lower  water 
levels,  such  railways  being  transverse  to  the  length  of 
the  docks,  which  travel  broadside  on,  so  as  to  admit 
of  a   short    lem.'ih    .if    wh(-i-l-l..i.c    .-u.rl    .1    ^k..,,    ijrade. 


The  docks  are  provided   with  end  gates,  which  open 
and  close  for  the  admission  and  egress  of  vessels  by 
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rising  or  falling  in  a  vertical  plane,  suitable  grooves 
being  provided  for  the  gates  to. work,  in,  and  means 
are  provided  for  making  a  water-tight  closure.  The 
end  of-,  a  dock,  when  in  position  at  the  top  of  its 
incline^  railway,  makes  a  practical  water-tight  joint 
with  the  standing  work  of  the  extremity  of  what  may 
be  termed  the  head  bay  or  upper  pond  ;  the  'dock  then 
forms  a;,' continuation  of  the  upper  canal,  there  being 
also  a.  similar  gate  provided  at  the  end  of  each  of  the 
upper  T)ays  to  retain  the  water  in  the  upper  level  of 
the  canal  when  the  docks  are  absent. 

'J'he   joint   between   the   end    uf   the    dock    and    the 
standing  work  of  the  upper  bay  is  a  direct  butt  joint 


between  suitable  faced  surfaces  at  the  bottom  and 
sides  of  the  end  of  the  dock,  which  close  by  a  direct 
butting  motion  of  the  dock  against  corresponding  sur- 
faces on  the  standing  work.  The  butting  motion  of 
the  dock  is  obtained  by  hydraulic -pressure  rams  act- 
ing  on  the  reverse  end  of  the  dock,  thereby  causing 
the  dock  to  move  towards  the  standing  work  upon  the 
axles  of  the  wheels  carrying  the  dock,  sufficient  tra- 
verse upon  the  axles  for  such  purpose  being  provided. 
The  pressure  rams  also  retain  the  dock  in  its  proper 
position  bf  contact  with  the  standing  work  as  long  as 
may  be  necessary  for  manipulating  the  vessels. 
(70  be  coiitnue  ■ 
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THE  ACME  COMBINED  CONCENTRATING  TABLE. 


The  '.able  was  devised  by  Captain  Mills,  ot  Dolcoath, 
and  is  the  outcome  of  much  experience,  thought  and 
e.-qieriment  on  his  part.  There  are  three  at  work  and 
a  fourth  is  about  to  be  installed. 

The  table  consists  essentially  of  two  circular  beds, 
i  dining  towards  each  other  at  suitable  slopes 
(uenerally  about  3  in.  to  4  in.  in  2  ft.),  and  revolving 
in  the  same  direction,  and  by  means  of  the  same 
mechanism.  The  classified  pulp  is  first  treated  upon 
the  concave  or  outer  bed,  and  the  concentrates  from 
this  are  raised  by  a  dipper  wheel  to  be  further  treated 
upon  the  inner  or  convex  bed.  In  between  the  two 
beds  is  a  circular  launder,  divided  longitudinally 
into  two  parts,  and  into  the  two  launders  so  formed 
the  products  from  the  outer  and  inner  beds  respectively 
fall. 

.\  combined  half  elevation  and  section  of  the  table 
is  shown  in  fig.  I,  while  fig.  2  shows  it  in  plan.  The 
method  of  driving  the  table  is  clearly  shown,  together 
with  the  manner  01  supporting  the  beds  from  the 
vertical  axis.  The  table  is  designed  to  treat  slimes, 
and  working  upon  the  Cornish  tin  ore  makes  about 
one  revolution  in  three  minutes  ;  its  diameter  is 
19  ft..  and  the  beds  in  the  example  upon  which  the 
trial  to  be  descril>e<l  was  run  have  a  slope  of  |  in. 
ibr  the  concave,  and   3J  in.  for  the  conve.x    in  2  ft. 

METHOD     OF     WORKINa 

The  stream  containing  the  pulp  enters  an  upward 
current  classifier  ;  the  overflow  passes  to  the  dipper 
wheel  (often  called  elevator)  by  which  it  is  raised  to 
the-  outer  feed  launder  and  delivered  at  A,  fig.  2  ; 
the  sands  from  the  classifier  are  settled  anil  treated 
apart.  The  pulp  then  flows  down  in  two  directions 
from  the  point  A  towards  B  and  C ;  the  channel 
conveying  the  ore  is  highest  at  the  point  A  and  slopes 
down  on  each  side  to  B  and  C.  The  ore  flows  upon 
the  table  in  a  gentle  stream  through  the  buttons 
indicated  on  the  plan,  which  can  of  course  be  adjusted 
.t^  hand. 

Fresh  water  enters  at  D  and  Hows  down  to  the 
point  C  where  it  meets  the  onflowing  current  containing 
the  ore,  or  rather  tliat  part  ol  it  (usually  small)  which 
has  not  alread>  passed  through  the  buttons  on  to 
the  table.     No  more  ore  is  delivered  upon  the  convex 


(outer)    |iortiou 


,c  puiiit  I  i:>  pa--5>'l  in  each 
revolution.  The  direction  iu  which  the  table  revolves 
is  shown  by  the  arrows. 

The  fresh  water  flowing  past  the  buttons  between 
D  and  C  washes  away  from  the  settled  slime  any  waste 
remaining,  and  the  concentrate  caught  upon  the  bed 
is  finally  washed  off  by  the  jets  of  water  from  the  pipe 
E  into  the  launder  F. 

The  partly  concentrated  pulp  now  goes  to  the 
"  dipper  "  by  which  it  is  raised  to  the  launder  G  and 
delivered  into  a  central  chamber,  clearly,  shown  in  the 
elevation  fig.  i,  with  the  pipes  H  leading  from  it. 
similar  in  principle  to  that  often  seen  upon  a  round 
buddle.  from  which  it  flows  by  the  pipes  H  to  the 
launder  J  and  thence  upon  the  convex  (inner)  bed 
past  the  buttons  and  distributing  aprons. 

Fresh  water  is  delivered  to  the  launder  J  (by  the 
pipe  K)  fig.  2.  between  the  stops  Q  and  R.,  from 
which  it  flows  gently  upon  the  convex  (inner)  bed 
to  wash  the  waste  from  the  settled  slime. 

The  final  concentrates  are  washed  into  the  launder 
L  by  jets  of  water  from  the  pipe  E  shown,  and  yun 
into  suitable  settling  tanks. 

These  concentrates  have  to  be  washed  off  into  the 
launder  with  a  strong  stream  of  water,  and  thereby 
there  is  mixed  with  them  an  additional  large  volume 
of  water  which  has  to  be  ,drained];awayjagaiu.  This 
involves  large  settling  tanks  and  increases  the 
'liability  to  loss  in  the  overflow.  It  would  appear 
a  great  advantage  to  this  type  of  taWe  if  some  means 
of  collecting  the  concentrates  could  be  devised  which 
would    avoid    this    excessive    dilution. 

The  tailings  run  away  to  settling  pits  and  may  be 
further  treated  for  the  small  amount  of  cassiterite 
they  contain,  upon  "  rag  "  frames.  These  automatic 
frames  are  economical  and  efficient  in  dealing 
the  excessively  dilute  slime.  This  dilution  of  the 
slime  appears  to  greatly  militate  at  all  points  against 
close  saving  ;  with  such  a  slimy  ore  even  a  large 
number  of  spitzkasten,  however  efficient,  cannot 
thicken  the  slime  without  appreciable  loss  with  the 
overflow. 

The  seconds  from  the  inner  bed  go  to  the  dipper 
by  the  launder  marked  "seconds  to  dipper."  iu  the 
plan  fig.  2.     They  aio  raised  and  delivered  <don«  the 
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launder  M  {see  figs,  i  and  2)  to  the  distributor  P,  from 
which  they  go  upon  the  outer  bed  for  re- treatment. 
The  remainder  from  the  inner  bed  goes  to  the  tailings. 
The  "dipper"  or  elevator  is  of  excellent  design 
and   makes   about  three   revolutions   per  minute.     It 


reach  the  top.  With  this 
form  of  dipper  clear  water 
may  be  delivered  by  the  set  of 
buckets  upon  one  side,  while 
the  other  set  discharges  the 
pulp. 

The  power  required  to  drive 
the  table  and  dipper  is  about 
075  h.p. 

The  teeth  of  the  spur  wheels 
attached  to  the  vertical  shaft  in 
this  table j  are  merely  cast. 
When  they  have  worn  sufficiently 
to  work  fairly  smoothly,  a 
certain  slight  jerk  in  the 
revolution  of  J  the  table  is 
noticed ,  due  to  play  between 
the  teeth  and  the  worm  gear. 
If  the  teeth  were  accurately 
machine-cut,  this  jerk  would 
with  advantage  be  eliminated. 

Just  in  rear  of  the  jets 
from  the  i^ipe  E  washing 
off  the  concentrates,  a  piece  of 
rubber  — a  portion  of  an  old 
X'anner  belt  is  e.Kcellent — loaded  * 
with  a  piece  of  iron  is  allowed 
to  rest  upon  the  bed.  This 
ensures  every  particle  of  settled 
mineral  being  washed  otf  and 
leaves  the  bed  clean  for  the  next 
revolution  with  the  pores  of  the 
wood  well  cleared  and  free  from 
the  slimy  coating  so  detrimental 
to  good  work.  Two  light  brushes 
are  allowed  to  rest  on  the  inner 
bed  when  the  partly  concen- 
trated ore  from  the  outer  (con 
cave)  bed  first  comes  upon  it. 

In  a  trial  made  by  the 
author,  the  following  results 
wtre  obtained  : — 

BlackTin.  Sn. 


.<;  tt.    in    diameter,    and 


con  sists     essentially   of   a 


circular  disc  built  up  of  wood  from  a  cast-iron  boss, 
with  wooden  buckets  upon  each  side  of  the  disc 
near  the  circumference.  There  is  a  noticeable 
absence  of  splash  and  but  little  loss  at  the  point  where 
the    buckeu    lirst    commence   to  discharge     as     they 


percent,     percent. 

-Material  to  classifier            ..          8-50 

(ri? 

Feed  to  table  after  leaving 

classifier           ..          ..         11-25 

844 

Concentrates             ..           ..         oi<)6 

68  30 

Tailings        1-50 

1-12 

From  the  above  it  wiU  be  seen  Uiat  the  material  led 

to  the  table  is  enriched  from  about  8i 

per  cent,   to 

68  per  cent,  of  Sn  in  one  operation. 

Al-Mracl  of  paper  rtad  befoci  the  Insliliition  of  MInlnR 

and  Metallurgy. 
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CAPOUSE    WASHERY,    NliAR    SCRANTOX,    I'A. 


A    TYPICAL   ANTHRACITE    WASHERY. 

By   Georck   \V.   Harris. 


THE  different  conditions  of  mining  in  the  anthra- 
cite regions  have  largely  affected  the  character 
of  the  resultant  culm  banks.  In  the  middle  and  upper 
portions  of  the  Lackawanna  region,  from  near  Wilkes- 
Bane  to  Forest  City,  the  seams  have  little  pitch,  and 
most  of  the  loose  rock  resulting  from  mining  opera- 
tions was  left  in  the  chambers ;  while  in  the  steeper 
seams  of  the  middle  and  southern  regions,  practically 
the  entire  product  of  the  m^ie  was  frequently  loaded 
in  cars  and  sent  to  the  surface,  the  rock  and  much  of 
the  coal  screenings  being  placed  in  the  same  dump. 
Moreover,  the  dry  preparation  of  coal  in  the  Lacka- 
wanna region  tended  to  a  greater  saving  of  the  smaller 
siies,  which  were  stocked  in  banks.  On  the  other 
hand,  wet  preparation  in  other  regions  was  more 
'  wasteful  o(  the  fine  sizes,  much  of  the  mined 
coal  being  carried  away  and  lost  in  the  water 
used  in  washing.  In  other  instances,  the  culm 
was  spread  over  many  acres  of  ground,  destroying 
vegetation  and  generally  contributing  to  the  barrenness 
of  tracts  already  denuded  of  timber.  Under  these  con- 
ditions the  recovery  of  the  smaller  sizes  of  coal  became 
difficult,    if   not   commercially   imprai;lic£(b>.       Thesi 


circumstances  indicate  the  Lackawanna  region  as  the 
natural  field  for  washery  operations ;  and  it  is  in  the 
Lackawanna  and  Wyoming  valleys  that  the  greatest 
development  of  this  branch  of  the  coal  industry  is 
found. 

During  the  year  iqoj,  the  shipments  of  coal  from 
washeries  amounted  to  3,677,999  tons,  of  which  quan- 
tity 2,875,981  tons  (about  78  per  cent.)  came  from  the 
Lackawanna  region,  and  309,244  tons  from  the  Potts- 
ville  districts.  This  output  from  the  washeries  con- 
stituted 592  per  cent,  of  the  total  quantity  of  coal 
sent  to  market  in  1903. 

In  general,  the  machinery  and  some  of  the  methods 
tsed  in  washeries  do  not  differ  materially  from  those 
seen  in  portions  of  breakers  preparing  the  smaller 
sizes  of  freshly-mined  coal  ;  111  fact,  the  washery  is 
often  an  annexe  to  an  old  bieal.er  in  which  the  cial  i^ 
prepared  dry.  The  important  difference  is  that  th:- 
washery  is  essentially  wet,  the  success  of  this  practice 
being  largely  due  to  the  abundant  use  of  water,  which 
not  only  removes  clay  and  coal  dirt,  but  greatly  assists 
In  the  separation  of  the  various  sizes  on  the  screens 
It  may  be  said  that  the  washiry,  while  if  has  feature- 


130 


PAGE'S    WEEKLY. 


January   19.  I9"f>. 


peculiar  to  itself,  is  but  a  ckvelopment  of  the  breaker 
to  meet  special  requirements. 

Starting  at  the  culm  bank,  the  first  step  in  the  opera- 
tion is  the  transportation  of  the  material  to  the 
washery.  The  culm  is  fed  to  conveyors  by  hand  or  by 
!-team  shovel,  then  loaded  into  cars,  which  are  hoisted 
to  the  top  of  the  washery ;  or,  as  is  becoming  common 
practice,  it  is  flushed  into  conveyors  by  means  of  a 
hose,  as  in  hydraulic  mining — a  stream  of  2  5  in.  dia- 
meter being  sufficient  to  carry  the  culm  to  the  con- 
\eyors  in  sheet-steel  chutes  placed  at  a  slight  angle  to 
the  horizontal. 

As  the  bank  recedes,  the  chutes  are  taken  up,  the 
underlying  culm  is  shovelled  into  the  conveyor,  and 
the  scraper  line  is  moved  do.ser  to  the  bank.  Gene- 
rally, there  are  several  lines  of  conveyors,  the  one 
nearest  the  washery  being  permanent,  and  the  others 
(feeding  into  iti  movable.  A  difficulty  often  en- 
rountered  in  working  these  biinks  is  the  occurrence  of 
ashes,  from  the  boilers  of  former  times,  which  have 
been  mixed  with  the  coal  on  the  bank.  The  separa- 
tion of  these  ashes  from  the  valuable  portion  of  the 
c'.vmp  is  often  an  expen-ivf  upnation. 


THE    CAPOUSE    WASHERY. 


This  general  practice  of  Hushing  into  conveyors  is 
followed  at  the  Capouse  washery  of  the  ^^CIanton  Coal 
Company  in  the  Keyser  Valley,  north  of  .Scranton,  on 
the  New  York,  Ontario  and  \Yestern  Railroad.  This 
company  also  operates  the  Mount  Pleasant  washery  at 
Scranton,  and  the  Raymond  washery  at  Archibald. 

At  this  plant  there  is  a  fixed  scraper-line,  380  ft. 
long  and  a  500-ft.  movable  conveyor,  each  driven  by 
an  independent  lo-in.  by  i6-in.  Xagle  engine.  These 
endless-chain  conveyors  run  in  a  framework,  the  bott^im 
line  moving  in  a  sheet-steel  or  cast-iron  trough  and 
returning  on  T-rails  overhead. 

The  conveyor  delivers  the  fine  material  at  the  fool 
of  the  main  elevator  of  the  washery,  where  it  is 
washed,  sized,  the  slate  removed  and  the  large  pieces 
of  coal  re-broken.  A  typical  plant  for  handling  culm 
containing  few  pieces  of  large  size  is  illustrated  in 
fig.  I.  • 

The  washery,  having  a  capacity  of  120  tons  of  pre- 
pared coal  per  hour,  occupies  an  area  of  about  53  ft. 
bv    ii;;fi.     ,-;    trie     i';unrlation«.    an^!    is    Epproximately 
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80  ft.  high.  Figs.  2,  3,  and  4  show  the  details.  The 
frame  of  the  building  is  of  morticed  construction,  with 
i2-in.  by  12-in.  posts  braced  by  8in.  by  8-in.  timber. 
The  stringers  supporting  the  machinery  and  those  under 
the  coal  pockets  are  of  12-in.  by  14-in.  oak.  The  com- 
pactness of  this  plant  is  quite  striking  when  compared 
with  coal  breakers  having  a  similar  capacity.  In 
marked  contrast  also  is  the  absence  of  the  clouds  of 
coal  dust  which  arise  during  working  hours  at  the 
breakers  in  the  Lackawanna  region. 

The  preparation  of  the  coal  at  the  Capouse  washery 
begins  at  a  point  where  the  scraper  line  discharges 
into  a  chute  leading  to  the  main  elevator.  A  man 
stationed  here  throws  out  laige  lumps,  breaks  those 
containing  coal  into  smaller  pieces,  which  are  then 
thrown  into  the  elevator  boot,  A  (fig.  4I,  removes  any 
pieces  of  foreign  material — wood,  iron,  slate,  etc.,  and 
controls  the  feed  of  the  coal  to  the  elevator.  In  the 
washery,  the  main  elevator  is  65  ft.  long  from  centre 
to  centre  of  sprocket  wheels,  and  carries  seventy-one 
water-tight  buckets,  each  12  in.  by  28  in.  in  size.  The 
elevator  material  is  discharged  into  a  chute,  B,  which 
feeds  the  first  shaking  screen,  C.  (In  washeries  the 
revolving,  circular  screen  has  been  almost  entirely 
superseded  by  those  of  the  flat,  shaking  type  because 
the  fine  mesh  of  the  former  becomes  clogged  with  dirt, 
despite  all  efforts  to  prevent  it. J 

The  shaker  or  "mud'| 
screen,  C,  consists  of  three 
screens,  the  top  one  being 
7  ft  by  6  ft.,  and  the  two 
others  20  ft.  by  6  ft.  in  area. 
The  screens  are  driven  by 
eccentrics,  set  so  that  each 
one  receives  a  thrust  at  a 
different  time  from  the  others, 
an  arrangement  which  is 
necessiry  in  order  to  avoid 
undue  vibration  of  the  fram- 
ing. As  soon  as  the  material 
i-trikes  the  top  screen,  it  is 
sprayed  with  water  from  a 
perforated  pipe,  and,  pas&ing 
down  the  screen,  goes  under 
a  box  Irom  which  a  copious 
stream  of  water  overflows. 
The  first  21  ft.  of  the  top 
screen  have  vs  in.  round 
holes  through  which  pass 
chestnut  and  smaller  -  sl/.e 
pieces  to  the  screen  below. 
Next  to  the  I  s-'ii-  round 
holes  are  placed  angle  iron, 
having  the  angle  uppermost, 


thus  A,  the  edges  spaced  075  in.  apart,  which  allows 
flat  pieces  of  slate  to  fall  through.  The  last  4  ft.  of  the 
lop  screen  have  2-in.  round  holes  which  permit  pieces 
the  size  of  stove  coal  to  fall  through  to  a  chute ; 
pieces  larger  than  2  in.  pass  over  the  end  of  the  screen 
to  another  chute.  The  stove  coal  goes  to  jigs,  D, 
thence  to  rolls,  E  and  F,  and,  after  being  broken  to 
pea  size  and  smaller,  to  the  main  elevator  boot,  A . 

The  large  coal  is  hand-picked  by  six  men  and  boys 
and  the  slate  removed,  after  which  it  is  sent  to  the 
rolls  and  the  main  elevators.  The  coal  that  drops 
through  the  top  screen  of  the  shaker,  C,  falls  on  to  the 
second  screen  having  J-in.  holes,  the  chestnut  size 
passing  over,  and  pea  and  smaller  sizes  dropping 
through  to  the  lowest  screen.  The  chestnut  size  goes 
to  jigs,  G,  thence  to  rolls,  E  and  F.  The  bottom 
screen  has  ^%  -in.  holes,  which  permit  the  fine  coal 
dirt,  slush  or  culm  (it  is  called  by  all  three  names) 
and  mud  to  pass  through  to  a  trough,  which  delivers 
to  a  settling  pond  near  the  washery,  where  the  stream 
spreads  over  a  large,  nearly  level,  area,  and  deposits 
the  suspended  materials.  The  pea  size  and  smaller 
sizes  of  coal  pass  over  the  bottom  screen  to  a  second 
shaker,  H. 

rhe  shaking  screen  is  simple  in  construction,  effec- 
tive in  action,  occupies  little  space,  and  needs  few 
repairs.       At    the    Capouse    washery,    each    screen    is 
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FIG.    4.       CAROUSE  WASHERY  (PARTI.V   IN   KLEVATION)   LONG 


suspended  by  i-in,  by  8-in.  ash  board.s,  their  upper 
ends  bolted  to  overhead  beams  and  the  lower  to  cast- 
ings which  journal  on  bars  passing  under  and  support- 
ing the  screens.  Two  boards,  comprising  the  hanger  on 
each  side,  are  set  at  an  angle  from  the  vertical  .so 
that  they  act  as  braces  and  prevent  the  screens  from 
swaying  sideways.  AVhen  suspended  by  rods,  the 
screen  travels  between  guides  to  insure  greater  steadi- 
ness. Both  methods  of  suspension  are  used,  the  boards 
having  the  preference. 

The  -shaker,  H,  consists  of  four  tiers  of  Screens,  the 
top  one  having  an  area  of  30  ft.  by  6  ft.,  the  next  lower 
26  ft.  by  6  ft.,  and  the  two  lo.wer  being  20  ft.  long  by 
6  ft.  wide.  The  coal  passing  through  this  shaker  is 
separated  into  sizes  as  follows:  the  top  screen,  with 
0.5-in.  mesh,  allows  the  pea  coal  to  pass  over,  and  No. 
1  buckwheat  and  all  smaller  to  drop  through;  the  next 
screen,  with  0.375-in.  mesh,  separates  No.  i  buckwheat 
from  the  smaller  sizes,  the  latter  dropping  through  to 
the  next  lower  screen  with  a  J-in.  mesh ;  this  last 
screen  makes  Xo.  z  buckwheat  or  rice-coal  :  No.  3 
buckwheat  or  barley  passes  over  the  lowest  screen 
which  has  73- in.  me.sh,  through  which  drops  the  fine 
coal  to  be  carried  by  the  wash  water  to  settling  pond 


Xo.  2.  The  wisdom  ot 
kcepiiiy  the  mud  from  Ihc 
shaker,  C.  separate  from  the 
line  coal  of  the  shaker,  //, 
wlien  possible,  will  be  more 
apparent  as  time  goes  on,  and 
this  fuel  becomes  valuable  as 
material  for  briquettes  or  for 
burning  as  dust. 

The  three  buckwheat  si/,es 
from  the  shaker,  H,  go  direct 
to  pockets,  but  the  pea  coal 
inu>t  he  cleaned  of  sl.ite. 
.\fter  the  pea  size  leaves  t'nc 
top  screen  it  passes  dowr.  a 
cliute,  in  which  is  a  triangular 
device  raised  about  os  in. 
above  tlie  bottom, 1  so  as  to 
allow  flat  pieces  of  slalc  to 
pass  under  while  the  coal  noes 
to  the  elevalor,  /,  and  so  to 
the  jigs,  A'.  After  leaving  the 
jigs,  the  coal  passes  thmugh 
a  Pardee  spiral  picker  for 
further  cleaning  and  thence 
ti>  a  pocket. 

A  number  of  features  about 
this  washery  are  deserving 
01  special  mention.  The 
six  jigs  (measuring  1 1  fl. 
are  driven  by  a  7-in.  by  8-iQ. 
engine.  The  coal  receives  a  reciprocating  motion  in  a 
pan  immersed  in  water,  which  action  causes  the  slate 
to  sink,  while  the  lighter  coal  passes  out  at  the  top. 
(lenerally  three  jigs  are  sufficient  to  clean  the  coal,  the 
others  being  held  in  reserve.  The  larger-mesh  screens 
on  the  shakers  are  of  steel  ;  but  those  of  iJV-in.  mesh, 
on  account  of  the  small  perforation,  must  necessarily 
have  thin  metal  to  prevent  clogging,  and  therefore  are 
made  of  bronze,  in  order  better  to  withstand  the  action 
of  the  acid  mine  water  used  in  washing  the  coal.  At 
the  Capouse  washery,  the  shaker,  //,  has,  above  the 
tier  of  screens,  four  overflow  water  boxes,  which  are 
very  efficient. 

The  shaker,  C,  receives  from  16;  to  170  thrusts  per 
minute,  and  the  shaker,  H,  about  180.  To  re-break 
large  coal  to  pea  size  and  smaller,  two  rolls  are  used, 
the  roll,  E,  being  24  in.  by  24  in.,  and  F,  21  in.  by 
J4  in.  The  two  rock  rolls  shown  in  fig.  4  were  used 
to  crush  slate,  taken  from  the  coal,  to  a  size  not  larger 
than  pea,  which  was  then  sent  with  the  fine  coal  to 
iill  old  mine  workings,  a  method  since  abandoned  at 
the  Capouse  washery 
As    previously    noted. 
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most  important  for  successful  washing,  and  the  supply 
ior  the  Capouse  washery  is  obtained  from  an  adjacent 
;haft.  A  bull  pump  raises  water  from  the  mines  and 
delivers  it  to  a  reservoir  near  the  washery,  the  pumping 
equipment  of  which  consists  of  three  No.  10  Knowles 
pumps,  16  in.  by  10  in.  by  16  in.  It  is  estimated  that 
each  pump  furnishes  500  gal.  per  minute  ;  two  pumps 
raise  water  to  the  top  of  the  washery,  through  their 
two  6-in.  columns  which  connect  at  the  top  ;  the  third 
pump  supplies  water  for  flushing  the  material  into 
conveyors  at  the  culm  bank.  All  water  pipes  about 
the  plant  are  at  such  an  angle  that  whtn  work  stops, 
valves  are  opened  and  the  water  drains  out,  thus  pre- 
venting the  pipes  from  freezing  up  in  cold  weather. 

POWER     PLANT,     LABOUR,     ETC. 

The  machinery  is  operated  by  a  J4-in.  by  j4-in. 
Dickson  engine,  running  at  78  revolutions  per  minute. 
The  steam  is  supplied  by  three  fire-tube  boilers,  housed 
in  a  substantial  brick  building,  situated  at  a  distance 
of  500  ft.  or  more  from  the  washery. 

The  labour  required  to  run  the  plant  consists  of  from 
forty  to  fifty  men  and  boys,  a  larger  number  being 
needed  in  winter  than  in  summer  to  clean  out  railroad 
cars,  etc.  The  outside  force  includes  a  foreman  in 
charge  of  the  whole  plant,  two  hose-men,  ten  or  twelve 
men  on  conveyor  lines,  two  men  to  run  the  conveyor 
engines,  one  man  at  the  elevator  boot,  and  two  men 
at  the  settling  ponds.  The  force  inside  the  washery 
i>  distributed  as  follows:  One  machini.st  or, oiler,  one 


carpenter  or  repair  man,  three  jig  runners,  eight  slate 
pickers,  one  engineer,  one  man  at  the  bead  of  the 
main  elevator,  four  loaders,  two  car-repair  men,  si.x 
slate  dump  men.  In  addition,  there  are  at  the  boiler- 
house  three  firemen,  one  man  to  cart  out  ashes,  and 
one  man  to  wheel  in  coal.  The  Capouse  plant  has 
shipped  coal  since  November  ist,  1900,  and  during 
.1904  worked  182J  days  of  nine  hours  each,  producing 
184,004-7  tons.  The  record  for  the  washery  was  made 
January,  1902,  when  31,018  tons  were  produced  in  262^ 
hours. 

Washery-coal  appeals  to  the  operator  and  the  engi- 
neer, as  well  as  to  the  consumer  of  fine  coal,  parti- 
cularly in  cities.  The  operator  sees  in  these  large 
accumulations  from  former  mining  operations  a  great 
quantity  of  coal  readily  available  for  quick  shipment 
when  occasion  demands.  During  the  anthracite  strike 
of  1902,  these  washeries,  being  comparatively  easy  to 
operate,  and  requiring  a  relatively  small  number  of 
men  (mainly  unskilled),  were  for  months  the  only  pro- 
ductive source  of  hard  coal.  Large  shipments  from 
these  plants  were  made  for  some  time  after  the  mines 
resumed ;  and  for  this  cheap  supply  of  smokeless  fuel 
there  was  a  great  demand  from  steam-users  in  many 
neighbouring  cities.  From  an  engineering  standpoint, 
the  reclaiming  of  coal  from  culm-banks  is  gratifying, 
because  it  recovers  value  from  the  great  waste  which 
attended  the  early  mining  of  anthracite. 
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Institution  of  Civil  Engineers. 

It  is  announced  that  -48  .Associate  .Members  have 
been  transferred  to  tlie  class  uf  Members,  viz.,  Messrs. 
C.  W.  Anderson,  J.  T.  N.  Anderson,  G.  S.  B.  Andrews, 
K.  J.  .Angel,  Eduardo  .Argenti,  Herbert  .Ashley,  C.  J. 
Batley,  Harry  Becher,  C.  E.  Bremner,  C.  j.  Brown, 
James  Brown,  V.  A.  Campion,  J.  1'.  Copland,  \V.  R. 
Copland,  junr.,  H.  G.  Coventry,  F.  J.  Dawson,  W.  B. 
Dawson,  A.  L.  Dickie,  J.  K.  Dixon,  K.  J.  Durley,  G. 

E.  Fedden,  F.  C.  Fowle,  J.  \V.  F.  Gardner,  David 
Graven,  T.  A.  Mall,  H.  J.  Si.  Heather,  C.  (,).  Hen- 
riques,  D.  \V.  Herbert,  .\rthur  Hill,  Frank  Howarth, 
J.  L.  Jeken,  \V.  O.  I.eitch,  junr.,  1*.  H.  I.ong-.urst, 
J.  A.  Mcpherson.  D.  E,  .Marsh,  Frank  Massie,  H.  J. 
Morton,  James  .Munce,  H.  E.  Oakley,  Hugh  (JIdham, 

F.  0.  Koyal-Dawson,  W.  B.  Shaw,  .\,  M.  Tippctt, 
C.  B.  Trye,  William  \Va(l<lell.  I.  A  I!  W. ..!.-.  |  !■ 
\ViIlco.\,   C.    li.   Willian:. 


Tiie  Port  of  London. 

Lecturing  on  .Monday  at  the  London  Institution,  Mr. 
J.  G.  Broudbank,  secretary  of  the  London  and  India 
Docks,  said  it  was  an  error  to  say  that  Liverpool  was 
ahead  of  London  in  railway  facilities.  London  docks 
had  railways  along  them,  and  they  were  the  deepest 
t'ocks  in  the  world.  He  declared  that  the  proposed 
barrage  would  be  a  disaster.  Despite  all  that  had  been 
said  to  disparage  the  Port  of  London,  it  remained  the 
greatest  port  in  the  world. 

.Mr.  A.  J.  G.  Swinniy.  .M.Inst.ALM.,  left  London  on 
tlie  7th  inst.,  on  a  visit  of  inspection  of  mineral 
properties  in  Sumatra  and  Borneo.  He  e.xpects 
to  Ijf  iil).Hent  Ironi  l-lnglan.l  for  about  twelve 
months. 

Mr.  C.  J.  AUor.l.  V.-F.  Inst.  .M.M.,  leaves  London  lor 
i:|.;ypt  on  the  iStli  in.it..  and  I'vi.t-,  is  tn  r-tiirn  h 'ii 
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THE    ENGINE    WORKS  OF    MESSRS.  CARELS  FRERES. 


i;v    I'.   K.  Aixicx,  A.M.lNST.C  K.,   M.l.Mi- 
^Continued  from  ^n_^e  77.) 


npHE  system  of  erecting,  gauging,  and  in- 
specting engines  referred  to  in  the 
previous  article  is  certainly  more  con- 
ducive to  a  successful  start  up  than  when  the 
pieces  are  sent  out  from  the  maker's  works 
without  ever  having  been  near  one  another,  a 
practice  which  is,  unfortunately,  not  unknown. 
The  system  of  gauging  and  inspection  is  \x*ry 
elaborate*  at  these  works.  There  are  three 
inspectors  who  preside  over  a  room  where  the 
micrometer  gauges  and  testing  machines  and 
all  the  other  delicate  measuring  instruments  are 
kept  .private.  Besides  seeing  that  all  the  work- 
ing gauges  are  kept  strictly  to  standard,  those 


inspectors  check  and  gauge  every  part  as  it 
passes  from  the  fitting  shop  to  the  erector,  and 
their  daily  work  in  this  direction  is  entered  in  a 
book,  which  every  morning/is  sent  lor  the 
personal  inspection  of  Mr.  George  Carels,  one  ol 
the  members  of  the  firm. 

This  arrangement  ensures  a  practical  inter- 
changeability  of  parts  in  all  similar  engines,  but 
the  sj-stem  of  checking  and  recording  is  carried 
beyond  this.  Of  course,  i.ooo  h.p.  engines  an' 
not  built  in  batches,  and  put  through  the  shop-, 
a  dozen  or  so  at  a  time,  and  while  engines  ol  tli  ■ 
same  power  and  of  the  same  ty^ie  are  built  i  i 
the  same  dimension-;,  there  may  be  very_  t,''>i"l 
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reasons  to  have  10  slightly  vary  some  ol  the 
dimensions ;  for  instance  it  may  be  desirable  to 
bore  the  cylinder  out  a  millimetre  larger  in  one 
case  than  in  another.  However,  whatever 
variation  there  may  be  in  this  way,  it  is  not 
iillowed  to  go  unnoticed,  as  whenever  a  new 
engine  is  put  in  hand,  a  kind  of  diary  of  work- 
shop measurement  is  started,  and  the  actual 
measured  dimensions  of  the  engine^  as  delivered 
to  the  purchasers  are  kept  in  the  inspector's 
office.  This  is  a  set  of  records  quite  independent 
of  the  drawing  office,  as,  while  the  engine  is 
built  to  working  drawings,  the  inspector's 
drawings  are  made  to  actual  measurement  of  the 
finished  engine. 

The  locomotive  department  is  carried  on  to 
some  extent  as  a  separate  branch,  and  al- 
though the  same  degree  of  accuracy  is  e.xacted 
a^  in  the  case  of  the  stationary  engines  there 
is  little  that  need  be  referred  to  here. 

Messrs.  Carels  claim  that  there  are  steam 
engines  built  by  them  representing  over  300,000 
h.p.,  and  out  of  this  total  over  80,000  have  been 
constructed  to  work  with  superheated  steam,  the 
first  engine  of  this  kind  having  been  built  in  1897 

GRAND    HORNU    INSTALLATION 

Prior  to  visiting  the  works  at  Ghent,  the  writer 
had  an  opportunity  of  seeing  the  very  fine  pair 
of  engines  made  by  Messrs.  Carels  Freres,  and 
installed  at  the  power  station  of  Grand  Hornu 
Mines,  near  Mons.  There  are  two  of  these 
engines  coupled  direct  to  three-phase  generators. 
One  of  the  engines  is  a  tandem  compound,  and 
the  larger  one  is  similar  in  design,  but  a  twin 
tandem  compound,  with  the  revolving  field 
magnets  placed  between  the  two  sides  of  the 
•  ngjne.  The  single  tandem  engine  will  give  a 
liormal  outjmt  of  1.350  i.h.p.,  and  the  twin  set, 
therefore,  develops  2.700  i.h.p.,  but  has  an  over- 
load capacity  up  to  4.000.  The  steam  con- 
sumption of  the  twin  engine  was  guaranteed  to 

Indicated  h.p.,  1,250,  i,()5o,  2,700,  4,000. 
Steam  consumj'tion  lb.  |)er  i.h.p.,   1212  lb., 
11-57  lb..  11-57  "'..  i4-:.i'''. 


Diameter  ol  high-pressure  cylinder,  31-5  in. 

Diameter  of  low-pressure  cylinder,  5i'5  in- 

Stroke,  53  in. 

Revolutions  per  minute,  88. 
A  high  degree  of  superheat  it  should  be  stated 
can  be  obtained  at  the  boiler,  and  when  working 
condensing,  the  admission  pressure  of  the  steam 
is  128  lb.  and  the  cutoff  is  15  per  cent,  of  the 
stroke  in  the  high-pressure  cylinder.  A  speed 
variation  of  8  per  cent,  is  obtainable  by  the 
adjustment  of  a  sliding  weight  on  the  governing 
arm.  On  the  large  engine  the  total  weight  of  the 
revolving  fields  with  the  pole  horns  amounts  to 
about  120  tons,  and  the  flywheel  effect  at  88 
revolutions  per  minute  equals  24,780,000  ft.  lb. 
In  the  single  tandem  engine,  the  total  weight 
ol  the  flywheel  of  the  revolving  magnet  portion 
is  approximately  80  tons,  and  the  flywheel  effect 
9,000,000  ft.  lb.  The  writer  can  speak  per- 
sonally as  to  the  excellent  results  obtained  by 
these  engines  working  against  a  very  variable 
load. 

THE    "DIESEL"    OIL    ENGINE. 

Messrs.  Carels  Freres  recognised  some  yeai"s 
ago  that  the  internal  combustion  engine  as  a 
competitor  of  the  steam  engine  would  have  to  be 
reckoned  with,  and  built  a  new  extension  to 
their  works  for  the  construction  of  "  Diesel." 
oilengines.  This  anne.xe  is  fitted  up  with  tools 
specially  adapted  for  the  work,  and  one  of  these 
large  combination  machines  is  shown  in  fig.  10 
milling  a  cylinder  of  a  "  Diesel  "  motor.  At 
first  considerable  difficulty  was  experienced  in 
building  the  "  Diesel  "  engine  to  work  with 
ordinary  commercial  Texas  oil.  However,  this 
has  now  been  quite  overcome.  The.se  engines 
are  built  by  Carels  Freres  for  the  English 
market,  and  the  writer  jaw  quite  a  number 
in  progress  to  the  order  of  the  English  Diesel 
Engine  Company. 

The  cycle  of  operations  in  the  "  Dk'^il  " 
engine  is  >vell  known,  it  l>eing  substantially 
an  •■  Otto  "  cycle  engine,  with  the  charge  oi  oil 
injected  just  at  the  end  of  the  cominvssion 
stroke.     In  the  engines  now  being  built  at  Ghent 
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the  injection  arrangements  have  been  lately 
modified,  and  the  oil  chaige  is  introduced  in  a 
finely  divided  or  pulveriied  form  by  means  of 
a  charge  of  highly-compressed  air,  supplied  by 
a  Reavell  air  compressor.  This  makes  a  very 
compact  arrangement,  and  it  is  rather  interest- 
ing to  find  that  a  design  originating  in  England 
should  have  been  found  the  most  suitable  for 
the  purpofe. 

Messrs.  Carels  Freres  build  these  engines  at 
75  h.p.,  and  multiples  of  the  same,  that  is  to 
say,  150  h.p.  would  be  two  of  these  engines 
placed  bide  by  side  on  the  same  bedplate. 
However,  besides  building  rhese  standard  sizes, 
they  have  lately  elaborated  a  larger  design,  in 
which  three  cylinders  combined  give  500  h.p., 
and  a  fine  machine  of  this  kind  was  showri  at 
the  Li6ge  Exhibition,  and  is  represented  in  the 
rear  of  fig.  11,  which  also  shows  in  the  fore- 
ground one  of  the  standard  engines  already 
referred  to. 


THE    ■  VOGT"    GAS    ENGINE. 

Messrs.  Carels  Freres  are  one  of  a  group  of 
makers  who  have  undertaken  the  construction  of 
the  "  Vogt  "  gas  engine,  in  which  the  force  of  the 
explosion  is  transmitted  to  the  working  i)iston 
by  a  body  of  water.  The  writer  was  privileged 
to  see  the  first  engine  of  this  kind  that  had  been 
constracted  at  Ghent. 

FACILITIES    FOR    TECHNICAL    EDUCATION. 

While  so  much  is  being  talked  about  technical 
education,  it  is  interesting  to  find  that  in  these 
works  a  system  of  technical  education  of  a  very 
practical  kind  has  been  instituted  by  the  pro- 
prietor;, one  of  the  galleries  over  the  machine 
shop  being  set  apart  exclusively  for  the  instruc- 
tion of  the  younger  apprentices,  and  it  will  be 
seen  from  fig.  g  that  this  ih  quite  a  capacious 
room,  .vith  a  considerable  number  of.  lathes 
available  for  the  progressive  instruction  of  the 
learners  as  they  become  more  efficient. 


THE    MOTOR 

Thk  Motor  Yacht  Club,  which  had  its  inception  in 
June  last,  has  ah:T«ciy  accomplished  much  useful 
work.  The  first  events  of  importance  were  the  relia- 
bility trials  carried  out  in  Southampton  Water  on 
August.  2nd  and  3rd.  Out  of  an  entry  of  eighty-seven 
thirty-one  boats  entered  the  dock  for  competition,  the 
trial  being  a  test  of  reliability  during  twenty  hours' 
continuous  running  under  observation.  The  judges, 
however,  owing  to  the  rough  weather  on  the  second 
day,  decided  to  curtail  the  duration  of  the  run 'by 
'live  hours.  That  these  trials  were  a  distinct  success 
was  shown  by  the  fact  that  the  entries  were  more 
than  double  those  received  for  the  trials  carried  out 
by  the  Automobile  Club  of  1904. 

In  their  report  the  judges  stated  that,  taken  as  a 
whole,  tile  design  and  equipment  of  the  boats  shows 
a  marked  advance,  many  of  the  features  01  the  boats 
which  competed  in  last  year's  trials  having  been  im- 
proved upon.  The  judges,  however,  noted  with 
regret  that  an  important  exception  to  the  above  was 
found  in  the  methods  of  fuel  storage  and  supply  in 
the  petrol  boats,  which,  except  in  one  or  two  notable 
instances,  left  much  to  be  desired.  Jhe  chief  defect 
noted  in  tins  respect  was  the  connections  between  the 
tank  and  the  carburetlir,   which  in   many  cases  con- 


YACHT    CLUB. 

sisted  of  a  small  pipe  indifferently  fitted  to  the  tank 
and  led  unprotected,  and,  in  some  cases,  right  tlu-ough 
the  middle  of  the  fore  peak,  exposed  and  liable  to 
damage.  It  appeared  to  the  judges  that  by  the 
adoption  of  a  pressure-fed  system  of  fuel  supply  many 
difficulties  in  the  way  of  a  really  satisfactory  installa- 
tion are  removed,  especially  in  the  smaller  open  boats. 

Scope  for  improvement  was  indicated  in  connection 
with  the  quiet  running  of  the  engine,  and  tJie  electrical 
connections  and  fittings  in  some  of  the  smaller  boats. 

The  promises  of  support  from  various  quarters  and 
the  satisfactory  financial  position  induce<l  the  Com- 
mittee to  consider  the  advisability  of  securing  a  rioatiug 
club  house,  and  with  this  object  in  view  they  lia\-e  been 
fortunate  in  securing  the  ex-Admiralt\-  yacht 
Enchaiilress  for  a  term  of  years.  .This  vessel,  which 
is  over  1,000  tons  register,  is  eminently  suited  for  the 
purpose,  having  sleeping  accommodation  for  upwards 
of  thirty  members,  beside  saloon  accommodation ; 
her  engines  ha\ing  been  removed,  there  is  ample  room 
for  making  a  large  saloon,  Soft,  by  26  it.  by ^20  ft., 
for  the  purpose  of  a  dining  or  ball-room.  With  these 
•iocial  facilities,  it  is  anticipated  that  there  will  be  a 
large  increase  ni  tlie  niembershii>  of  the  club  lor_the 
ensuing  season . 
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THE  SMITH-DAVIS  PREMIUM  CALCULATOR. 


WE  illustrate  below,  a  very  nif^inious  instru- 
ment which  has  been  perfected  by  Messrs. 
John  Davis  and  Son  (Derby),  Ltd.,  for  the  instant 
■solution  of  those  nice  calculations  which  are  too 
frequently  a  thorn  in  the  side  of  the  piece-work 
calculator.  The  machine  is  designed  in  fact  to  dis- 
pense with  calculation  altogether  when  arriving  at 
the  proportion  of  the  total  balance-money  that  is  due 
individually  to  any  number  of  men  sharing  profits  on 
the  same  contract,  the  divisions  being  proportional 
to  each  man's  fixed  daily  or  weekly  money  rate. 
When  work  is  paid  for  on  the  premium  system  the 
instrument  may  also  be  used  for  finding  the  time 
.allowance  that  is  to  be  added  to  the  actual  time 
occupied  on  the  contract.  The  instrument  is  provided 
with  scales,  approximately  1 1  ft.  long,  having  a  range 
from  id.  to  £20,  and  marked  so  that  they  can  be 
used  either  for  money  or  time  calculations.  Small 
■sections  of  these  scales,  approximately  half  size,,  are 
illustrated  herewith.  Divisions  of  the  scale  are  from 
pennies  from  the  lowest  amount  up  to  /i.      From  /i 


to  i3  the  divisions  are  in  2d.  Balances  within  these 
ranges  can  be  read  with  ease  to  one  halfpenny.  I'"roni 
£3  to  £10  each  division  represents  6d.  From  no  to 
;^20  each  division  represents  shillings  and  in  the  latter 
range  6d.  can  be  easily  read. 

The  scales  are  engraved  on  strips  of  celluloid  which  are 
affi.xed  to  the  rims  of  two  similar  wheels  so  arranged 
that  the  divided  edges  come  together.  The  wheels 
are  mounted  on  a  spindle  which  is  carried  at  each 
end  in  bearings  formed  in  a  supporting  stand  made  of 
wood.  One  wheel  is  fixed  to  the  spindle  while  the 
other  is  free  to  revolve  upon  it.  The  free  wheel  is 
pressed  against  the  fixed  wheel  by  a  spring  which  is 
sufficiently  strong  to  cause  it  to  turn  with  the  fixed 
wheel  when  the  latter  is  rotated.  The  method  of 
handling  the  instrument  will  be  understood  from  the 
illustration   below  (fig.   i). 

To  facilitate  the  setting  of  the  scales  with  respect 
to  one  another,  a  treadle  gear  is  arranged  to  take   the 
pressure  of  the  spring  so  that  when  the  fixed  wheel   is 
held   by   the   left   hand   the   free  wheel  can  easily    be 
rotated    by    the   right    hand    in 
either     direction  ;       when     the 
desired     relative     po.-;ition       of 
the  ■  awo       scales      has       been 
obtained  the  treadle  is  released 
and  the    two    wheels  are  auto- 
matically locked  firmly  together. 
For     piece-work     it    is     con 
venient     to   use     the    left-hand 
scale  as  the  wages  scale  and  the 
right-hand  scale  as  the  ^balance 
scale.    The  purpose  and  method 
of    using    the    instrument     can 
be   readily  shown  by   means  of 
an  illustration  and  example. 

Five  men,  L,  M,  N,  O,  ami 
P,  whose  combined  weekly 
wages  amount  to  X12  15s.  are 
engaged  on  a  contract  worth 
/1 7  us.  (id.  ;  the  difference  of 
these  two  amounts,  viz.,  ^4 
17s.  <k1.  is  the  balance  which 
lias  to  be  divided  among-.t 
the  men  in  amounts  pro- 
portionate to  their  fixed  wage. 
Co    lind  the    proportion   of    the 
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{4  17s.  6cl.  on  the  balance  scale,  is  placed  opposite  to 
£12  15s.  od.  on  the  wages  scale.  Then  on  the 
balance  scale  opposite  the  amount  of  each  mans 
weekly  wage  on  the  wages  scale  will  be  found  tlie 
proportion  of  the  balance  to  which  he  is  entitled,  as 
follows  (see  t'K-  -I- 


Headings  on 

Readings  on 

Han. 

Wages  Scale. 

Balance  Scale. 

L 

i"      -2     4 

io     8     6i 

M 

I      3     2 

0      8    ID 

N 

-•     4     0 

0  16  10 

0 

3    :o     0 

I     6    9+ 

P 

4   15      '■' 

I    16     6 

£4 


Total  of  weekly  rate  /12  i  5B.  od.  Total  balance  to 
be  divided  £4   i-s.  6d. 

For  sums  greater  than  ;r20  place  half,  quarter  or 
reduce  the  total  balance  by  any  divisor  to  bring  it  down 
to  a  figure  within  ^20.  Treat  the  balance  payable 
similarly.  Place  the  balance  (so  treated)  against  the 
wages  paid  (so  treated)  and  read  as  before. 

For  preniium  work  it  is  only  necessary  to  use  a  short 
range  of  the  scales,  and  where  the  premium  system 
IS  extensively  used,  although  the  instrument  under 
review  will  serve  every  purpose,  it  is  hantlier  to  use 
a  smaller  instrument  with  special  scales.  On  the 
instrument  which  has  been  described,  it  is  convenient 
to  read  hours  in  place  of  shillings  and  5  minutes  as  id. 
For  premium  work  as  for  piece-work  calculations,  the 
method  of  using  the  instrument  is  best  shown  by 
example.     Thus  :  — 


Hrs.     Mins 


Time  allowed  for  a  job 
Time  taken 


Time  saved 


It  is  required  to  find  the  premium  time  for  which 
paym'ent  has  to  be  made  in  addition  to  7  hours.  30 
minutes  ;  i.e.,  if  2  hours,  30  minutes  are  saved  in 
ten  hours,  what  is  the  saving  in  7  hours  30  minutes  ? 
Place  10  hours  (los.)  on  the  wages  scale  opposite  to 
2  hours  30  minutes  (js.  6d.)  on  the  balance  scale. 
Then  opposite  7  hours  30  minutes  (7s.  6d.)  on  the 
wages  scale  read  the  premium  time  i  hour  50  minutes 
(IS.  lod.)  on  the  balance  scale.  Kesult — the  man 
works  7  hours  30  minutes,  and  is  paid  for  7  hours 
30    minutes,   plus    i    Imnr    :fi  miiiutts    cipinls  u    lioiirs 


FULHAM   REFUSE  DESTRUCTOR. 

A     FURTHER      TEST. 

Ihe  Horsfall  destructor  at  Fulham,  which  was 
erected  and  first  tested  in  1901,  has  recently  under- 
gone a  further  test,  running  from  October  9th,  n.30  a.m. 
to  October  22nd,  8.30  a.m.  The  test  was  carried  out 
to  show  a  re-arrangement  of  the  boiler  settings,  which 
has  been  carried  out  by  Mr.  Fuller,  Borough  Electrical 
Engineer.  The  figures  obtained  were  as  follows  : — 
Refuse  destroyed,  1,348  tons,  12  cwt.,  2  qr.  ;  fires 
cleaned,  1,478;  refuse  burnt  per  tire,  912  tons; 
refuse  burnt  per  cell  per  day,  I0"944  tons  ;  water 
evaporated,  3,626,549  lb.  ;  water  evaporated  per 
]X)und  of  refuse,  f2  lb.  ;  error  in  meter,  6  slow  ; 
actual  water  evaporated  per  pound  of  refuse,  i -272  lb.  ; 
temperature  of  gases  in  combustion  chamljer,  average 
1,900  deg.  Fahr.  ;  temperature  of  gases  leaving  boilers 
670  deg.  Fahr.  ;  temperature  of  gases  leaving  economiser 
450  deg.  Fahr.  ;  temperature  of  feed  water,  100  deg. 
Fahr.  ;  520  more  lires  could  have  been  cleaned,  so 
that  at  the  above  rate  of  burning,  another  474  tons 
of  refuse  could  have  been  destroyed  equalling,  over 
the  above  period,  1,822  tons.  This  test  was  taken 
under  actual  working  conditions,  i.e.,  from  lighting 
the  fires  until  the  tires  were  burnt  out. 

The  test  is  interesting  by  comparison  with  the 
official  test  in  December,  1901.  On  that  test  the 
Destructor  consumed  10^  tons  per  cell  per  24  hours, 
or  practically  seven  tons  per  man  per  shift,  and 
evaporated  from  and  at  212  deg.  Fahr.  13  lb.  of 
water  per  pound  of  refuse.  The  mean  temperature 
in  the  combustion  chamber  was  1,800  deg.  Fahr., 
and  the  temperature  behind  the  boilers  was  350  deg. 
Fahr.  On  the  later  trial  after  nearly  lour  years'  work, 
the  consumption  of  refuse  per  cell  per  24  hours  was 
109  tons,  or  about  live  per  cent,  more  ;  the  evaporation 
per  lb.  of  refuse  from  and  at  212  deg.  Fahr.  was  1-53 
lb.,  or  17+  per  cent,  better  than  on  the  original  test  ; 
the  mean  temperature  of  gases  in  the  combustion 
chamber  was  1,900  deg.  Fahr.,  and  the  temperature 
of  gases  leaving  the  boilers  670  deg.  Fahr. 

In  view  of  the  doubts  which  are  sometimes  expressed 
as  to  the  results  obtained  from  destructors  it  is  j^leasing 
to  note  that  the  Fulham  Destructor  has  not  only  kept 
up  its  original  performance,  but  that  the  later  and 
longer  trial,  which,  moreover  was  carried  out  without 
any  interference  from  the  contractors,  :;ave  better 
results  all  round  than  the  original  trial,  and  results 
which,  owing  to  Mr.  Fuller's  careful  and  able  manage- 
ment, were  much  better  than  the  .out  factor's 
guarantee. 
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JHELUii    RIVER    HYDRO-ELECTRIC   POWER 
INSTALLATION. 


'T*HE  next  power  scheme  to  be  uiKleitaken 
in  India  is  the  Jhelum  power  installation 
on  the  Jhelum  River  in  Kashmir.  This  power 
plant  is  to  be  installed  near  Rampur  about 
fifty  miles  below  Srinager,  where  a  six-mile 
conduit  will  give  a  head  of  water  at  the  plant 
of  about  400  ft.  The  plans  call  for  an  installa- 
tion of  about  20,000  h.p. 

It  is  planned  to  use  the  power  for  operating 
the  Kashmir  section  of  the  Jhelum  Valley  Rail- 
way electrically  along  its  entire  length  of  180 
miles.  A  single-phase  system  of  traction 
will  be  installed.  Possibly  the  most  impor- 
tant immediate  use  to  which  the  power  will 
be  put  will  be  in  operating  dredgers  for  the 
pui-pose  of  deepening  the  Jhelum  River  in  the 
Kashmir  Valley,  and  thus  minimising  the  floods, 
which,  under  existing  circumstances,  periodi- 
cally devastate  the  entire  country.  The  con- 
teriiplated  plant  will   also  allow  of  the  reclama- 


tion oi  a  very  large  tract  of  land,  and  permit  of 
the  storage  of  water  in  Wular  Lake  above  the 
power  plant  for  sale  to  the  Punjab  Irrigation 
Department.  Another  important  use  of  the 
power  w-ill  be  for  operating  the  large  silk  factory 
at  Srinager,  and  also  for  supplying  with  current 
the  electrical  water  heaters  in  the  silk  mill. 
In  addition,  the  power  will  be  utilised  for  other 
industrial  purposes,  and  for  lighting  in  Srinager 
and  in  Abbottabad,  Murree  and  Rawalpindi, 
prosperous  towns  in  the  British  Province  of 
Hazara,  lying  to  the  west  of  Kashmir. 

Having  completed  the  preliminary  arrange- 
ments for  the  Jhelum  Power  Installation,  Major 
de  Lotbiniere,  deputy  chief  engineer  of  the 
Government  of  Mysore,  has  recommended  to  his 
Government  that  the  cdntracts  for  the  entire 
hydraulic  and  electrical  equipment  be  placed 
with  firms  in  the  L'nited  States.  The  con- 
tract  for   the   hydraulic    equipment    has   been 
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awarded  to  the  Abner  Doble  Company,  of  San 
Francisco,  and  calls  for  an  hydraulic  plant 
complete  from  the  forebay  to  the  tailrace, 
including  the  intake,  valves,  pressure  pipes, 
pressure-pipe  thrust  blocks,  interior  piping, 
water  wheels.  and  nozzles,  hydraulic 
governors,  and  all  details  necessary  for  the 
equipment.  The  apparatus  and  materiaK  arc 
to  be  delivered  at  the  port  of  Karachi. 

GRAVITY     CONDUIT     LINE. 

The  gravity  conduit  line  for  the  power  plant 
will  be  approximately  34,000  ft.  in  length,  and 
for  the  upper  S.500  ft.  will  consist  of  an  excavated 
ditch  lined  with  masonry.  The  remaining 
portion  of  the  water  channel  will  consist  of  a 
rectangular  flume,  or  a  wooden  stave  pipe,  such 
as  has  been  installed  so  successfully  in  connection 
with  plants  of  this  character  on  the  Pacific 
coast.  The  flume  will  have  a  capacity  of  over 
500  cubic  feet  per  second. 

The  forebay  at  the  end  of  the  gravity  line  and 
at  the  head  of  the  pressure  pipes  will  be  con- 
structed of  masonry  and  will  be  provided  with 
special  headgates.  The  sliding  elements  ot  the 
intake  gates  will  be  of  timber,  all  iron  and  metal 
parts  necessary  for  the  construction  of  the  gates 
being  furnished  by  the  hydraulic  contractor. 

The  pressure  lines  will  consist  of  riveted  steel 
pipes  designed  with  a  factor  of  safety  of  five, 
each  supplying  one  of  the  hydro-electric  units. 
For  each  pipe  line  a  standpipe  and  two  special 
vacuum  valves  will  be  provided  in  order  to 
protect  the  pipe  against  injury  in  case  the  water 
should  be  drawn  out  suddenly. 

At  the  lower  end  of  each  pressure  line  the  last 
length  of  pipe  will  terminate  in  a  flange  which 
will  l^e  bolted  to  a  massive  cast-iron  thrust 
block  that  will  rest  on  a  heavy  cast-iron  sole 
plate  or  base.  The  latter  will  be  mounted  on  a 
substantial  masonry  foundation,  and  held  in 
position  by  anchor  bolts.  This  fitting  will  be 
designed  to  take  the  entire  hydraulic  thrust  of 
the  pipe,  an  ample  factor  of  safety  being  allowed 
so  that  under  the  most  severe  conditions  there 
will  be  no  strain  on  the  branch'piping  in  the 


interior  of  the  power  house.  Each  pressure  line 
will  consist  of  a  riveted  steel  pipe  varying  in 
diameter  from  30  to  36  in.  and  a  54  to  36  in. 
taper  pipe,  10  ft.  long,  at  the  upper  end.  The 
pipes  will  be  790  ft.  in  length,  and  will  deli%'er 
the  water  under  an  effective  head  of  400  ft. 

The  interior  j^iping  of  the  power  house  will 
consist  of  welded  pipe  with  welded  flanges,  all 
pijsing  and  fittings  beyond  the  thrust  block 
being  designed  with  a  factor  of  safety  of  ten 
and  subjected  to  a  test  pressure  of  one  and  a  half 
times  the  working  pressure  for  a  period  of  five 
hours. 

POWER    AND     EQUIPMENT. 

Twelve  main  units  and  three  exciter  units 
have  been  planned  for  the  equipment  of  the 
power  house.  Each  main  unit  will  consist  of 
a  Doble  tangential  water-wheel  with  auto- 
matic oil-pressure  governor,  delivering  1.705 
li.h.p.  to  the  shaft,  under  an  effective  head  of 
400  ft.  Each  wheel  will  be  direct  connected  to 
a  1,000  kilowatt  alternator,  the  speed  of  the 
unit  being  500  revolutions  per  minute.  The 
exciter  unit  will  each  consist  of  a  Doble  tangential 
water-wheel,  delivering  285  b.h.p.  to  the  shaft 
under  an  effective  head  of  400  ft.  The  speed  of 
the  exciters  will  also  be  500  revolutions  j)er 
minute. 

The  hydro-electric  units  will  be  of  the  com- 
])any's  standard  two-bearing  type,  the  wheel 
runner  being  fastened  on  the  end  of  the  shaft. 
For  each  of  the  main  units  the  Doble  Company 
will  furnish  a  high-carbon,  open-hearth  steel 
forged  shaft,  and  two  bearings  of  a  special  ring- 
oiling  type,  provided  with  revolvable  bearing 
shells.  The  exciter  water-wheel  runners  will  be 
mounted  on  the  extended  ends  of  the  exciter 
generator  shafts. 

The  water-wheels  will  be  equipped  with  ellip 
soidal  buckets,  needle- regulating  nozzles  and 
centrifugal  water  guards.  The  regulation  of  the 
main  units  will  be  effected  by  means  of  hydraulic 
governors  operating  jet  deflectors.  For  the 
exciter  units  hand  regulation  will  be  provided 
by    means   of    the   needle    nozzles.      The   gate 
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valves  for  each  wheel  will  be  of  special  con- 
struction with  outside  screw  and  yoke,  hronze- 
mounted,  with  by-pass. 

The  j)Ower  house  will  be  of  solid  masonry 
construction,  and  will  have  a  wide  veranda  as 
a  protection  from  the  tropical  sun.  A  double 
steel  roof  will  be  provided  and  two  travelling 
cranes  will  be  installed  for  handling  the  machin- 
ery. The  transformers  will  be  installed  in  a 
bay  of  the  main  building  or  in  a  separate 
structure. 

The  conditions  under  which  the  plant  will  be 
installed  are  decidedly  out  of  the  ordinary'. 
The  specifications  for  the  electrical  and  hydraulic 
equipment  stipulated  that  no  single  piece  of 
machinery  should  weigh  more  than  four  tons 
«  when  packed,  for  the  reason  that  there  is  200 
miles  of  road  transportation,  including  a  lift 
over  a  range  of  mountains  8,000  ft.  high. 
Transportation  in  that  section  of  the  country 


is  limited  to  bullock  cart,  and  no  single  piece  of 
machinery  heavier  than  4  tons  can  be  trans- 
ported, a  total  of  5  tons  including  the  vehicle 
being  the  maximum  weight  that  can  be  hauled 
over  the  mountains. 

The  cost  of  Portland  cement  delivered  at  the 
site  is  prohibitive  for  heavy  concrete  work, 
but  as  there  is  plenty  of  natural  rock  in  the 
vicinity,  masonry  construction  will  be  used  for 
the  walls  of  the  power  house  and  for  the  founda- 
tions of  machines,  intake,  forebaj-,  etc. 

The  entire  hydro-electric  installation  will  be 
constructed,  erected,  tested,  and  placed  in  opera- 
tion under  the  supervision  of  Major  A.  J.  de 
Lotbiniere,  R.E.,  Major  D.  Eraser.  R.E.,  and 
Captain  Thomson,  R.E.,  will  act  as  his  engineer- 
ing representatives  in  London.  Mr.  A.  C.  J  ewett, 
formerly  of  the  General  Electric  Company,  will 
serve  as  install  ins;  ens.'ineer  for  the  Govern- 
ment. 


SHIPBUILDING    NOTES. 


On  Saturday  the  13th  inst..  Messrs.  Harland  and 
Wolfl  launched  the  e.\press  steel  tvvin  screw  steamer 
Heroic  for  the  Belfast  Steam  Ship  Company,  Ltd. 
1  he  vessel,  which  is  the  first  of  two  sister  ships 
inder  construction  by  Messrs.  Harland  and  Wolff 
lor  this  company,  is  larger  than  any  vessel  at  present 
in  their  fleet.  Besides  embodying  the  latest  general 
improvements  in  marine  architecture,  several  specially 
noteworthy  features  will  l)e  introduced  in  the  new 
■  '-•ssel,  such  as  single  berth  cabins  and  quadruple 
■  \pansion  engines  on  the  "  Balanced  "  principle 
-:milar  to  those  fitted  by  the  builders  in  the  great 
Atlantic  liners.  The  Heroic  is  320  ft.  long  by  41  ft. 
1-am  and  over  2.000  tons  gross  ;    she  has  large  cargo 
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■^wan,  Hunter  and  Wigham  Richardson,  Ltd.,  Wallsend, 
on  the  loth  inst.,  a  steel-screw  steamer  which  has 
l*en  built  to  the  onlcr  of  .Messrs.  I'.  Wighani  Kichard- 
■-on  and  Co,,  of  London,  The  principal  dimensions 
of  the  vessel  arc:  Length  overall,  351  ft.,  breadth 
e.Ntreme,  49  ft.,  and   depth   moulded,   25  ft.    3  in.^She 


has  been  built  to  take  Lloyd's  highest  class,  three 
deck  grade,  one  deck  laid,  and  to  carry  a  deadweight 
cargo  ol  about  6.ixx)  tons  on  a  light .  draught.  The 
machinery  has  been  constructed  by  the  North  Eastern 
-Marine  Engineering  Company,  Ltd.,  Wallsend,  and 
consists  of  a  set  of  triple  expansion  engines,  having 
cylinders  23J  in.,  39  in.  and  66  in.  by  45  in.  stroke  ; 
steam  being  supplied  by  two  single-ended  boilers 
working  at  180  lb.  pressure.  On  leaving  the  ways 
the  vessel  was  named  the  Enosis.  The  following 
day  the  same  firm  launched  from  their  Xeptune  Yard 
the  fast  passenger  steamer  Liamonc.  which  they  are 
building  for  the  mail  and  passenger  service  between 
Nice  anil  Corsica,  carried  on  by  Messrs.  Fraissinet 
and  Co.,  of  Marseilles.  The  steamer  is  a  sister  ship 
to  the  s.s.  Colo,  which  was  launched  from  the  Neptune 
Vard  last  month.  She  is  273  ft.  in  length  by  34*  ft. 
l)eam  and  is  being  built  under  the  sjiecial  survey 
of  the  Bureau  Veritas  and  the  owners'  insiwctors. 
The  propelling  machinery  consists  of  a  set  of  four 
crank  triple  expansion  vngines  on  the  Yarrow,  Schlick 
and  Tweedy  system,  which,  together  with  the  Iwilers  are 
being  constructed  at  the  NeptuneWorks  and  are  designed 
to  drive  the  vessel  at  a  speed  of  17  knots  jier  hour. 
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THE  HON.  THOS.  ALLNUT  BRASSEY, 
F.R.G.S.,  J.P. 

PROMINENT  as  a  naval  expert,  Mr.  T.  A. 
Brassey,  the  only  son  of  Baron  Brassey, 
K.C.B.,  was  born  in  1863,  educated  at  Eton, 
and  eventually  graduated  M.A.  at  Balliol 
College,  Oxford.  He  is  perhaps  best  known  as 
the  editor  and  proprietor  of  the  ''  Naval 
Annual,"  which  was  founded  by  his  father  in 
1885.  He  has  always  taken  a  keen  interest  in 
matters  connected  with  the  Navy,  and  was 
at  one  time  private  secretary  to  Earl  Spencer, 
then  First  Lord  of  the  Admiralty.  Mr.  Brassey 
is  a  member  of  the  Admiralty  Volunteer  Com- 
mittee, which  deals  with  questions  affecting  the 
Royal  Naval  Volunteer  Reserve. 


1H|.;     HON.     THOM.XS    AI.LNL'T    BHASStY, 
F.R.G.S.,    J.P. 
liditor  of  the  "  Naval  .Aiimial.' 


The  question  of  Imperial  Federation  has 
largely  occupied  Mr.  Brassey's  attention  and 
has  received  his  earnest  support.  Under  his 
auspices,  some  three  years  ago,  the  Federal 
Union  Committee  was  formed  with  the  object 
of  advocating  legislative  and  administrative 
devolution  applicable  to  the  several  countries 
of  the  United  Kingdom,  and  the  ultimate 
federation  of  the  Empire  for  common 
ends. 

Mr.  Brassey  has  contested  three  Parlia- 
mentary seats  and  on  two  occasions  was  de- 
feated by  an  extremely  small  majority.  As  a 
man  of  business,  especially  as  the  active  and 
energetic  managing-director  of  the  extensive 
lead-smelting  works  belonging  to  the  Societa 
di  Pertusola,  at  Spezia,  Mr.  Brassey  has  shown 
marked  abihty.  He  is  fond  of  sport  of  all 
kinds.  At  one  time  he  was  a  yacht  owner,  and 
holds  the  Board  of  Trade  certificate  as  master 
for  the  navigation  of  his  own  vessel.  He  Holds 
the  rank  of  Major  in  the  West  Kent  Yeomanry, 
he  raised  the  69th  Sussex  Company  of  Imperial 
Yeomanry,  and  in  1900  was  the  first  .Acting 
Civil  Commissioner  of  Pretoria. 


According  to  Mr.  H.  T.  J .  Porter  at  the  New 
York  meeting  of  the  American  Society  of 
Mechanical  Engineers,  there  are  several  phases- 
of  the  human  side  ot  the  mdustrial  shop  that 
are  strictly  engineering  problems.  These  are 
employees'  efficiency,  records  enabling  the 
manager  to  encourage  and  keep  the  best  workers 
and  weed  out  the  poor  ones.  Such  records 
would  reveal  which  men  should  be  given  a 
chance  to  do  better  work  and  also  which  men 
in  the  shop  are  more  capable  as  acting  as 
instructors  to  the  poorer  workmen.  The  great 
majority  of  men  who  have  fallen  below  the 
standardof  good  performance  will  make  a  success 
of  their  tasks  when  jjroperly  instructed.  The 
second  phase  of  the  human  side  of  the  shop 
which  should  be  handled  by  the  engii.eer  is 
the  apprenticeship  system. 
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TRAHWAY    BRAKES. 

Ey  A.  L.   C.  FELL,    M.LE  E.,    Chief  Officer    London  County    Council    Tramways. 


THE  question  of  brakes  in  connection  with  tram- 
cars  has  for  a  long  time  received  the  closest 
attention  of  tramway  engineers  and  managers,  and 
great  improvements  have  been  introduced  during  the 
last  few  years.  With  light  horse  and  cable  tramcars, 
travelling  at  a  moderate  speed,  only  a  hand  brake  is 
necessary,  but  with  heavy  mechanical  traction  and 
higher  speeds  the  necessity  for  more  efficient  brakes  is 
recognised. 

Railway  companies  were  unable  to  obtain  higher 
speeds  until  reliable  and  efficient  brakes  had  been  pro- 
vided, and  in  a  similar  way  tramway  authorities  are 
now  faced  with  the  same  problem,  although  as  far  as 
tramways  are  concerned  the  development  of  braking 
apparatus  has  been  verj'  rapid. 

It  is  now  absolutely  necessary  to  obtain  sanction  for 
an  increase  of  speed.  It  is  unquestionably  somewhat 
of  an  anomaly  that  petrol-driven  vehicles  are  per- 
mitted to  travel  at  any  speed  up  to  20  miles  per  hour, 
whereas  tramcars,  which  travel  in  an  undeviating  line, 
are  not  allowed  to  run  at  the  same  speed.  The  de- 
mand for  rapid  transit  is  daily  increasing,  and  tram- 
way authorities  are  fully  alive  to  the  fact,  but  I  have 
drawn  attention  to  this  point  because  as  the  efficiency 
ci  braking  apparatus  increases  many  of  the  existing 
objections  to  higher  speeds  on  tramways  will  dis- 
appear. 

A  very  large  numbf  r  of  brakes  have  beeni  developed  ; 
the  following  are  the  most  important  types  :■ — 

1.  Hand  Brakes. 

2.  Mechanical  Slipper  or  Track  Brakes. 

3.  Pneumatic  Slipper  or  Tr.-iri<    Br.Tl-.., 

4.  Air  Brakes. 

5.  Momentum   Brakes. 

6.  Emergency  Electric  Brakt- 

7.  Kheostatic  Brakes. 

8.  Electro-magnetic  Disc  Bi.i.'  , 

9.  Elecuo-magnctic  Track  Brake?. 

I  only  propose  tu  refer  very  briefly  to  certain  of 
these  brakes  as  they  are  well  known ;  my  chief 
object  is  to  prc^L-nt,  as  concisely  as  possible,  the 
results  obtained  when  making  comparative  tests  with 
some  of  these  brake? 


The  hand  bral.v  ;=  the  oldest  and  best  known  form 
of  brake,  and  ^ery  little  iieerl  '  •  ■■  '  •  •'!.,  type, 
which   is  familiar  to  everybody. 


PEACOCK     BRAKE. 

The  I'ca.r-jcK  brake  1=  ai;  improvement  on  Uic  vjc  bi- 
nary hand  brake.  .\n  arrangement  is  made  with  au 
eccentrically  geared  cam  fi.\ed  at  the  lower  end  of  the 
ordinary  brake  spindle;  the  brake  chain  is  wound 
round  this  cam.  By  means  of  this  apparatus  the  slack 
chain  can  be  more  quickly  wound  up  and  the  brakes 
can  be  applied  more  rapidly  than  with  the  ordinary 
hand  brake.  The  cam  is  so  arranged  that  it  is  impos- 
sible for  the  chain  to  overlap  and  slip.  By  Ais 
arrangement  there  is  less  wear  on  the  chain  and  it  is 
less  liable  to  break  The  writer  had  an  opportunity 
of  inspecting  this  brake  in  service  on  the  cars  in  Buf- 
falo, where  it  apparently  gives  very  good  results  in  the 
daily  service. 

MECHANICAL    SLIPPER  BRAKES. 

The  slipper  or  mechanical  track  brake  is  arranged  so 
that  wooden  blocks  can  be  depressed  on  to  the  rails  by 
means  of  levers  or  screws.  In  my  opinion,  the  me- 
chanical sKpper  brake  is  not  sufficiently  rapid  or  deli- 
cate for  an  ordinary  sers-ice  brake.  When  cars  are 
travelling  at  slow  speeds  down  steep  gradients,  very 
excellent  steady  running  results  can  be  obtained  by 
the  combination  of  independent  wooden  slipper  brakes 
and  hand  brakes,  especially  where  the  gradients  are 
numerous  and  the  cars  do  not  have  to  run  considerable 
distances  through  congested  traffic,  but  in  London,  I 
believe,  the  magnetic  track  brake  more  nearly  fulfils 
the  requirements  of  rapid  transit. 

PNEUMATIC    SLIPPER     BRAKE. 

An  interesting  development  in  connection  with 
slipper  brakes  is  shown  on  diagram  No.  2,  in  which 
the  slipper  blocks  are  depressed  on  to  the  rails  by 
means  of  compressed  air.  thus  obviating  manual  labour 
on  the  part  of  the  motorman.  This  is  now  being 
nested  on  several  tramways. 

The  brake  itself  consists  of  cylinder  A  carried  on  a 
bracket  D  attached  to  the  truck.  The  piston  B  of  the 
cylinder  is  connected  by  a  swinging  rod  G  to  two  levers 
E  E,  which  have  their  fulcra  on  the  bracket  at  e  and 
e.  The  levers  carry  the  slipper  shoe  H.  on  which  is 
fixed  a  brake  block  of  oak,  beech,  or  other  hard  wood 
Compressed  air  is  supplied  from  either  an  axle  or 
motor-driven  compressor.  The  brake  is  operated  by 
means  of  a  valve  conveniently  placed  on  the  platiurm 
at  each  end  of  the  car,  and  there  is  also  a  gaujje  ua 
tach  platform  so  that  the  driver  can  see  at  a  glance 
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what  pressure  he  has  available  at  anv  time.  Sinyle 
truck  cars  are  equipped  with  two  brakes  per  car  and 
bogie  cars  with  four  brakes.  The  brakes  are  so  con- 
structed that  the  maximum  pressure  that  can  be  exerted 
is  less  than  the  total  weight  of  the  car,  so  that  the  pos- 
sibility of  the  car  being  derailed  is  minimised. 

AIR     BRAKES. 

Though  air  brikes  have  been  very  generally  adopted 
on  railways  the  application  in  connection  with  tram- 
ways is  somewhat  limited  in  this  country,  but  in  other 
countries  where  high  speeds  are  allowed,  and  the  con- 
ditions of  traffic  are  more  favourable,  air  brakes  can 
be  used  to  greater  advantage.  The  compressor  may  be 
driven  either  directly  from  the  axle  by  means  of  an 
eccentric  gearing  or  chain,  or  electrically  driven  by 
means  of  a  motor  carried  on  the  car. 

MOMENTUM     BRAKE. 

The  momentum  is  a  newer  form  of  mechanical 
brake,  which  has  been  adopted  to  some,  extent  in 
America,  but  has  not  yet  been  used  extensively  on  the 
tramway  systems  in  this  country.  As  its  name  im- 
plies the  momentum  of  the  moving  vehicle  regulates 
the  braking  effect.  The  general  arrangement  of  the 
latest  form  of  this  brake  is  shown  on  diagram  Xo.  3. 

In  a  momentum  brake  the  force  of  application  is 
automatically  reduced  as  the  speed  is  decreased,  and 
the  ideal  conditions  in  this  respect  ;.re  more  nearly 
obtained  with  this,  than  with  any  other  form  01  me- 
chanical brake.  This  type  of  brake  is  very  powerful 
and  can  be  applied  rapidly  with  small  effort  on  the 
part  of  the  driver ;  at  the  lowei  speed  the  retardation 
is  quite  equal  to  that  of  the  other  brakes  tested  on  a 
bogie  car,  but  as  the  speed  rises  it  becomes  rather  less 
effective.  One  important  point  is  that  a  momentum 
brake  will  give  good  results  without  throwing  any 
strain  on  the  costly  electrical  equipment  of  the  car,  but 
as  it  is  entirely  dependent  on  the  weight  of  the  car  for 
its  efficacy  it  does  not  have  the  great  advantage  pos- 
sessed by  magnetic  track  brakes 

RHEOSTATIC     BRAKES. 

The  next  development  was  the  rheostatic  brake, 
where,  instead  of  short-circuiting  the  motors  by  one 
irtep,  a  graduated  resistance  was  introduced  and  better 
results  were  obtained.  This  arrangement  is  still  em- 
ployed on  many  electric  tramcars.  The  results 
obtained  with  this  brake  are  very  poor  when  compared 
with  those  of  the  electro-magnetic  track  brakes. 

ELBCTRO-MAQNETIC     DISC     BRAKES. 

The  electro-magnetic  disc  brake  ci.jisists  of  two  iron 
discs,  one  of  which  is  fixed  to  the  motor  frame  and  the 
other  is  keyed  to  the  axle.  A  coil  is  embedded  in  the 
stationary  disc,  which  is  magnetised  by  connecting  the 
coil,   in   scries,   with   a    rheostat    to   the    motors    when 


rw)n 


-TtD Tsr 


Dlajrnm  No.   I>  .-Mognttlc  Track  Br 


ISO 


PAGE'S     WliEKLV. 


ly,   I9f>'';- 


braking  acli 


acting  as  generators.     By  llii 
set  up  as  follows  — 

(I)  The  retardation  due  to  the  negative  torque  of 

the  motors  acting  as  generators. 

(2|  The  drag  due  to  eddy  ctStrsnts  set  up  in  the 

revolving  brake  disc. 

(31  The  mechanical  frittinn  betwr^en  the  revolving 

and  the  fixed  discs. 

The  chief  disadvantage  with  this  brake  is  to  obtain 
a  constant  width  of  air  gap ;  this  makes  the  action 
somewhat  uncertain,  and  motormen,  when  tr>-ing  to 
make  assurance  doubly  sure,  cnt  out  the  whole  resist- 
ance in  circuit  with  the  discs  and  suddenly  short-cir- 
cuit the  motors  when  running  at  a  high  speed  and  the 
wheels  are  skidded.  The  disc  brake  is  ver\'  slow  in 
action  for  any  speed  under  five  miles  an  hour,  and  is 
therefore  unsuitable  ris  a  service  brake. 

ELECTRO-MAGNETIC    TRACK     BRAKES. 

The  recent  devel'-pments  in  electro-magnetic  track 
brakes  have  created  a  new  factor  for  consideration  in 
the  design  and  equipment  of  tramway  rolling  stock, 
and  the  aim  of  tramway  engineers  and  managers 
is  to  obtain  an  apparatus  which  will  combine  the 
functions  of  both  an  emergency  and  an  ordinary  service 
■brake. 

There  are  at  present  two  types  of  electro-magnetic 
track  brakes : — 

I.  Referred  to  as  type  A,  in  which  the  track  shoes 

-..  t  direct  on  the  track  only. 

J.  Referred  to  as  type  B,  in  which  the  track  shoes 

are   craipled   to   and    act    in    conjunction     with     the 

ordinary  brake  shoes  on  the  wheels. 

Type  A  brake  consists  of  two  track  shoes,  designed 
as  shown  on  Diagram  No.  4.  These  are  rigidly  con- 
nected together  by  a  cross-bar  placed  between  the  side 
frames  of  the  truck  and  supported  by  a  pair  of  tongue- 
shaped  steel  brackets  bolted  to  the  truck  frame  and 
arranged  to  take  the  thrust  of  retardation.  A  set  of 
spiral  springs  is  provided  for  supporting  the  shoes 
ctear  of  the  track.  Each  shoe  is  a  simple  form  of 
inagnet,  consisting  of  two  steel  plates  connected  oy  a 
yoke  carrying  the  exciting  coil  of  the  electro  magnet. 
The  lower  edges  of  the  plates  are  planed  and  fitted 
with  wearing  shoes,  made  to  gauge. 

DIFFERENT     TYPES     DeSCRIBED. 

Ihe  t,|mi.niint  for  the  ty]ie  U  clectrj-magnetic  track 
biake,  for  each  truck,  also  consists  of  double  track 
shoes  of  special  construction.  These  are  shown  on 
Diagram  No.  5,  and  are  arranged  in  a  similar  manner 
to  those  of  the  type  A  brake,  but  with  links  and  levers 
for  simultaneously  transmitting  the  downward  pull 
and  resultant  drag  of  the  magnetic  track  brake  to 
lateral  pressure  upon  the  wheels  through  the  ordinary 


wheel    brake    biuLks.     A   set  of   spiral   springs   is   pro- 
vided for  supporting  the  shoes  clear  of  the  track. 

In  both  brakes  the  exciting  coils  of  each  shoe  are 
completely  enclosed  in  water-tight  metal  cases  which 
effectively  prevent  any  injury  to  the  winding  or  insula- 
tion, through  moisture  or  mechanical  abrasion.  In 
each  case  the  electro  magnets  are  energised  by  current 
produced  by  the  motors  afcting' as  generators,  and  are 
strongly  attracted  to  the  rails. 

In  the  case  of  type  A  brake,  the  drag  resulting  from 
the  adhesion  of  the  track  shoes  to  the  rails  str>ps  the 
car,  whereas  with  the  B  type'  brake  this  drag  a!so  actu- 
ates the  ordinary  brake  shoe  on  the  wheels.  Hoth 
brakes  are  applied  by  the  same  controller  handle  which 
is  used  for  operating  the  car ;  consequently  the  motor- 
man  can  apply  the  brake  in  a  fraction  of  a  second. 
The  controller  is  so  arranged  that  the  retardation  de- 
pends upon  the  position  of  the  handle  and  the  speed 
at  which  the  car  is  travelling.  Electro-magnetic  brakes 
may  be  used  under  all  conditions,  and  are  not  depen- 
dent on  the  oriliiiary  power  supplied  from  any  outside 
.source. 

BRAKE     TESTS. 

Kxhaustive  tests  have  been  carefully  carried  out  under 
the  many  varied  conditions  which  obtain  in  the  daily 
working  of  tramways,  including  the  surface  variation 
of  the  rails  caused  by  the  diverse  weather  conditions. 
The  majority  of  the  trials  were  carried  out  after  the 
service  cars  stopped  running  on  Saturday  night  and 
before  the  cars  had  commenced  running  again  on  Sun- 
day morning,  when  a  clear  road  fiee  from  traffic  c.nild 
be  assured.  The  whole  of  the  comparative  trials  were, 
as  far  as  possible,  made  on  the  same  lengths  of  line. 
The  trial  car  was  equipped  with  the  following  deficate 
instruments,  which  were  calibrated  at  the  National 
I'hysical  Laboratory  : — 
((71  A  Boyer  Speed  and  Distance  Recorder  fitted  with  a 

dial    to    indicate    the    speed    at    any    particular 

moment. 
1*1   A    Recording   Voltmeter   specially  crnstrrcted   for 

rolling  stock  tests.  ., 

(c,   A    Recording   Ammeter   specially   constructed    for 

rolling  stock  tests. 
(</!  A  Time  Relay  ("lock,  by  which  marks  were  made 

upon  the  chart  of  each  instrument  once  every  five 

seconds. 
(li  A  Special  Contact  fitted  to  each  controller  by  which 

a  mark  was  made  on  the  speed   distance  record 

immediately  the  brakes  operated  by  the  controller 

were  applied 
In  considering  the  value  of  any  braking  apparatus 
special  attention  has  to  be  paid  to  the  following  par- 
ticulars,  which   1   have  placed   in  the  order  of  their 
importance. 
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POINTS     OF     RELATIVE      IMPORTANCE. 

(a)  Reliabiiity: 

(4)  Facility  of  operaiion  by  the  motorman  : 

U,  Rapidity  of  application  ;  > 

(rfi  Distance  necessary  to  stop  a  car  after  the  brake 
has  been  applied. 

U\  Length  of  time  during  which  the  current  is 
passing  through  the  motors  and  brake  coils,  viz., 
the  ampere  seconds : 

(/I   First  cost  of  equipment ; 

(^1  The  cost  of  maintenarce. 
Under  the  conditions  of  congested  traffic,  such  as  in 
London,  it  is  of  primary  importance  to  have  a  brake 
whicli  will  stop  a  car  in  the  shortest  possible  distance, 
especially  at  the  lower  speeds.  T  would  here  point  out 
that  the  majority  of  accidents  at  the  present  time  occur 
when  the  cars,  not  fitted  with  electro-magnetic  track 
brakes,  are  running  at  the  lower  speeds :  but  with 
apparatus  which  can  be  more  rapidly  applied  with 
adequate  retarding  power,  the  cars  can  be  stopped  in 
a  much  shorter  distance  and  before  serious  damage,  if 
i'.ny,  occurs.  It  will  be  noted,  therefore,  that,  pro- 
viding the  conditions  (<ii  and  (*(  are  fulfilled,  items  Ut 
and  iii\  may  be  taken  as  a  direct  measure  of  the  value 
of  the  braking  apparatus.  Condition  (f)  refers  to  the 
electtical  equipment  ot  the  car,  and  is  an  indiraii.." 
of  the  deteriorating  effect  that  may  be  expected  <'ii.  i 
electric  or  magnetic  brakes 


Alter  ■iirefiilly  t-xiimining  the  tiL'-iri -;  .mil  ;;fiu  r;il 
behaviour  of  the  brakes  during  the  tests,  I  am  of 
opinion  that  the  following  are  reliable  comparisons  of 
the  new  types  of  each  brake.  With  regard  to  the  con- 
ditions:  a,  -reliability";  *,  'facility  of  operation  by 
the  motorman";  and  (,  "rapidity  of  application," 
magnelir  track  brakes  of  both  the  A  and  B  types  fulfil 


the    requirements.     With   regard   to   condition  J,   viz., 

•  the  distance  necessary  to  stop  a  car  after  the  brake 
has  been  applied,"  on  a  dry  rail  up  to  speeds  of  145 

miles  per  hour  the  B  type  of  brake  is  slightly  better, 
but  judging  by  the  curves  at  higher  speeds  the  A  type 
is  apparently  superior.  S  iine  typical  curves  are  repro- 
duced from  the  paper.  The  results  obtained  on  what 
appeared  to  be  a  greasy  rail,  show  that  the  B  type  of 
brake  was  more  effective,  but  the  results  of  the  tests 
.niade  are  rather  better  than  those  which  were  obtained 

m  a  dry  irail.  This  is  due,  in  all  probabilit3->  to  the 
lact  that  the  brakes  were  manipulated  more  skilfully 
in   the  later  tests.     Condition  e  is  the  next  point  to 

onsider,  viz.,  "the  length  of  time  during  which  the 
current  is  passing  through  the  motors  and  brake  coils, 
i.e.,  the  ampere  seconds.'  With  the  B  type  of  brake 
thete  is  less  tendency  to  overheat  the  motor  armatures, 
f.eld  coils,  and  resistances. 
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The    braking  effect    of    type    A   apparatus    depends 
upon ;— 

(a)  The  friction  between  the  electro-magnetic  brake 

shoes  and  the  track. 
'*)  The  retardation  of  the  wheels  due  to  the  motors 
which  they  drive  acting  as  generators. 
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In  the  case  of  the  type  H  apparatus,  the  braking  is 
affected  by  :— 

(<i)  The   friction   of   electro-magnetic   brake   shoes 

and  track. 
(J)  The  retardation  of  the  wheels  due  to  the  motors 

which  they  drive  acting  as  generators. 

(c)  The  friction  of  the  wheel  brake  shoes  pressed 

against  the  wheel-tyres  in   direct  proportion   to 

the  speed  at  which  the  car  is  travelling. 

With  each  brake  the  energy  dissip.ated  in  stopping 

the  car  in  a  given  time  or  distance  must  be  the  same. 

In  the  case  of  type  A  equipment,  it  is  dividea  as 
follows  ;— 

In  wear  between  the  magiietic  brake  shoes  and  the 

rails. 
In  wear  between  the  pinions  and  gear  wheels. 
In  heating  the  armatures,  fields,  and  resistances. 
In    the    B    type    of   brake    equipment    the    energy    is 
dissipated : — 

In  wear  between  the  magnetic  brake  shoes  and  the 

rails. 
In  wear  between  the  pinions  and  gear  wheels. 
In  heating  the  armatures,  fields,  and  resistances. 
In  wear  between  the  wheel-brake,  shoes,  and  tyres. 

QENERAL    CONCLUSIONS 

It  is  quite  clear  from  the  results  of  the  tests  that  the 
hand  and  rheostati>-  brakes  are  not  to  be  compared 
with  the  results  obtained  with  electro-magnetic  track 
brakes.  Hand  brakes  are  too  slow  in  action,  and 
entail  much  unnecessary  labour  on  the  part  of  the 
motormen.  Rheostatic  brakes  are  cheap  as  regards 
first  cost,  but  the  maintenance  charges  owing  to  the 
short  life  of  the  motors  and  resistances  are  very  much 
increased.  With  this  type  of  brake  the  efficiency  is 
very  low  and  the  power  developed  by  the  motors  can 
be  used  to  a  much  greater  advantage  in  connection 
with  magnetic  track  brakes.  The  tests  made  with  the 
magnetic  track  brakes  demonstrate  this  point  very 
clearly. 


The  results  obtained  with  the  momentum  brake  are 
very  good  and  should  receive  careful  consideration  I 
think  that  the  pneumatic  slipper  brake  for  use  on  long 
steep  gradients  is  a  development  which  will  be  watched 
with  interest. 

The  trials  with  both  the  A  and  B  types  of  magnetic 
track  brake  show  excellent  results,  and,  although  as 
far  as  the  tests  are  concerned,  there  is  no  doubt  that 
the  latest  form  of  type  B  brake,  with  the  supplemen- 
tary wheel  brake  attachment,  gave  the  best  results, 
there  are  two  important  points  which  must  also  be 
taken  into  consideration,  viz.,  the  first  cost  and  the 
cost  of  maintenance 

The  cost  of  the  A  type  of  brake  is  naturally  much 
Icwer  than  that  of  the  B  type  of  brake,  as  the  arrange- 
ment is  simpler,  and  for  the  same  reason,  in  al!  proba- 
bility, the  cost  of  maintenance  of  the  A  type  will  be 
less  as  there  are  fewer  working  parts.  It  is  therefore 
a  question  of  experience  as  to  whether  the  cheaper 
brake  is  sufficiently  good  for  all  practical  purposes. 
Speaking  personally,  after  a  short  experience,  so  many 
good  points  have  been  found  in  both  types  of  brake 
that  we  are  now  giving  them  a  thorough  practical 
test  under  ordinary  working  conditions.  I  consider 
that  even  with  electro-magnetic  track  brakes  there  is 
room  for  improvement,  and  shall  not  feel  satisfied  until 
a  supplementary  attachment  is  provided,  so  that  the 
magnetic  track-brake  shoes  can  be  operated  by  hand  ii 


IMPROVED     BRAKES    AND     INCREASED     SPEEDS. 

It  is  quite  clear  that  the  Board  of  Trade  recognise 
the  importance  of  increased  speeds,  but  at  the  same 
time  the  safety  of  the  public  has  to  be  taken  into  con- 
sideration. If  I  may  be  allowed  to  say  so,  I  consider 
the  procedure  adopted  by  the  Board  of  Trade  verj- 
reasonable. 

When  the  L.C.C.  electric  tramways  were  originally 
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Trade,  the  following  speeds 


inspected  by  the  Board 

were  allowed : — 

Percentage  of  total  length  ■      I     / 

of  track 2yo7     57-55     ir^  ''1-63     025 

At  miles  per  hour...     12  10  8  6  4 

But  after  the  foregoing  series  of  tests  had  been  carried 
uut,  and  it  was  ascertained  that  excellent  results  could 
be  obtained  with  the  latest  forms  of  electro-magnetic 
track  brakes,  an  application  was  made  to  the  Board  of 
Trade  for  an  increase  of  speed.  Practically  the  whole 
of  the  tramways  were  then  re-inspected,  and  the  Board 
are  prepared  to  approve  the  following  speeds  on  con- 
dition that  the  cars  are  fitted  with  electro-maanetic 
nack  brakes : — 

Percentage  of  total  length 

of  track 25-44     71  4"     '  •■'.t     -"^ 

At  miles  per  hour  ...       16  12  '^  4 

The  increase  in  speed  thus  secured  by  more  effective 
braking  apparatus  possesses  \ery  far  reaching  advan- 
tages. A  better  service  can  be  given  with  a  fewer 
number  of  cars,  so  that  the  capital  outlay  on  cars  and 
car-sheds,  etc.,  is  reduced  ;  also  the  cost  of  operation 
per  car  mile  is  very  much  reduced,  as  fewer  motormen, 
conductors,  inspectors  and  cleaners  are  required.  The 
cost  of  upkeep  per  car  is  somewhat  higher,  but  as  a 
(ewer  number  of  cars  are  in  ser\-ice  the  total  cost  is  not 
greater. 

ADVANTAQES  OF  ELECTRO-MAGNETIC  BRAKE. 
The  chief  advantage  of  the  latest  forms  of  electro- 
magnetic brake  is  that  they  can  be  used  in  the  thickest 
traffic  when  the  cars  are  travelling  at  very  low  speeds. 
In  the  improved  designs,  with  longer  magnets,  the 
ampere  seconds  are  very  much  lower,  and  the  motors 
are  not  over-heated,  as  was  the  case  with  the  older 
forms  of  magnets. 

If  these  brakes  are  adopted  several  very  important 
points  require  attention.  In  the  first  place  the  con- 
troller should  be  designed  with  not  less  than  seven 
brake  notches,  so  that  the  brakes  may  be  applied 
gradually  ;  also  that  the  brakf  connections  in  the  con- 
troller are  entirely  cUsconnected  from  the  power  cir- 
cuit. .The  controller  connections  have  to  be  arranged 
specially,  so  that  when  one  motor  is  cut  out  the  brake- 
winding  will  not  be  short-circuited.  It  must  be  re- 
membered that  electro-magnetic  track  brakes  are  use- 
less if  applied  at  junctions  where  manganese  rails  and 
special  work  are  used  throughout.  It  is  also  essential 
that  the  c^rs  to  which  these  brakes  are  fi.xed  should  be 
substantially  built,  especially  when  roof  covers  are 
fitted,  as  the  strain  caused  by  the  lapid  application  of 
the  brake  when  the  cars  are  travelling  at  high  speeds 
may  develop  serious  defects. 

t  of  paper  read  before  the  Tramwayi  and  Light  Railways 


OPENINGS     FOR     TRADE 
ABROAD. 


Transvaal. 

The  Municipality  of  Pretoria  are  calling  for  tenders, 
which  will  be  received  up  to  15th  March,  for  the  supply 
and  erection  ot  a  refuse  destructor  capable  of  treating 
60  tons  daily.  Particulars  can  be  obtained  from  Messrs. 
Mosenth^;,  Sons  and  Co..  72,  Basinghall-street.  E.G. 

Spain. 

A  tlecree  has  been  published  sanctioning  the  ex- 
penditure of  8,404,571  pesetas  (about  ;£264,992)  on 
works  at  the  pore  of  San  Esteban  de  Pravia.  including 
the  construction  of  a  mole  at  the  mouth  of  the  river 
Nalon,  the  amelioration  of  the  bed  of  the  river,  and  the 
improvement  of  the  dock. 

Belgium. 

Tenders  which  will  be  opened  on  the  7th  prox.  are 
invited  by  the  '"  Societe  Nationate  des  Chemins  de 
Per  \icinaux,"  for  the  construction  of  the  line  from 
Etalle  to  Bellefontaine.  and  the  alteration  of  Etalle 
station.  The  estimated  cost  of  the  work  is  £12,120. 
A  copy  oi  the  specifications  may  be  obtained  from  M- 
.\lliaume,  rue  de  Luxembourg,  80,  Arlon. 

British  India. 

AmouK  the  railway  extensions  for  which  the  Bengal 
Government  are  at  present  acquiring  land  are  the 
following  ;  In  the  Hooghly  district  on  behalf  of  the 
Howrah-Amta  Light  Railway  Company  lor  the  ex- 
tension of  the  railway  from  Autpore  to  Campadanga, 
and  in  the  Santhal  Parganas  and  Murshidabad  dis- 
tricts lor  the  consturction  of  a  raihvay  from  Barbarwa 
to  the  Dhulian  river-side.  Both  of  the  proposed  lines 
will  ser\e  a  large  number  of  villages,  not  hitherto 
within  easy  reach  of  railway  communication. 

Netherlands. 

The  Commercial  Intelligence  Branch  of  the  Board 
of  Trade  have  been  notified  by  H.M.  Consul  at  Rotter- 
dam that  tenders  will  be  received  up  to  the  23rd 
of  January  for  the  construction  and  delivery , in  complete 
working  order,  of  an  iron  repairing  stage  for  the  dry- 
docks  I.  ,11.  and  III.  on  the  left  side  of  the  River  Maas 
of  the  following  dimensions  :— Length  of  liottom, 
31  metres  ;  length  at  top,  31.616  metres  :  breadth  at 
bottom,  7  metres:  breadth  at  top,  8,016  metres; 
depth  at  centre,  2.2 1  meters;  depth  at  ends,  2.44 
metres.  Delivery  is  to  be  made  on  or  before  October 
1st.  1906.  Further  particulars  can  be  obtained  from 
Messrs,  P.  van  Wacsberge  and  Zoon.  Rottcrda.ii. 
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CONTRACTORS'    NEW5. 


We  ahall    be    pleated 


CONTRACTS    OPEN. 

Wimbledon.— Supply  aiui  lixin.i;  cf  air- 
coinpressdis,  to  be  electricaliv  driven. 
at  the  pumping  station,  IJurnsford-road, 
Wimbledon,  for  tlie  Wimbledon  Corpora- 
tion. Mr.  C.  H.  Cooper,  M.Inst.C.E., 
Town  Jlall,  Wimbledon     Jan.  J2 

King's  Norton- —  About  1,200  yards  of 
wrought-iron  railing  (or  enclosin,g  re- 
creation ground  in  Franklin  Koad,  King's 
Norton,  ior  the  King's  Norton  and  North- 
lield  Urban  District  Council.  Mr.  Ambrose 
W.  Cross,  A.M.InstCE.,  23,  Valentine 
Road,  Kings  Heath Jan.  22 

Condon,  E. — Reconstruction  of  a  swing- 
bridge  carrying  Old  Gravel  Lane  over 
Ihe  entrance  to  the  East  London  Dock, 
in  the  metropolitan  borough  of  Stepney, 
for  the  London  County  Council.  Mr. 
Maurice  Fitzmaurice,  C.M.G.,  County 
Hall,  Spring  Gardens,  S.W '.     Jan    23 

Great  Northern  Railway.— Construc- 
tion of  Contract  No.  I  from  Entield  to 
Cuflley.  being  a  length  of  five  miles  or 
thereabouts,  for  the  Great  Northern 
Railway  Company.  Engineer  of  the 
Company,  King's  Cross  Station, 
London,  N.    ...         Jan.  23 

Huddersfield.— The  following  works,  for 
the  Corporation— viz  :  (Contract  No  i) 
intercepting  sewer,  sedimentation  tanks, 
detritus  tanks,  bacteria  beds  and  other 
works  contingent  thereon  ;  (Contract  No. 
2)  gas-plants,  gas-engines,  generators, 
air-compressors  and  motors,  punps  and 
motors,  sludge  pumps,  switchboard,  etc.  ; 
(Contract  No.  3)  sewage  screen  and  eleva- 
tor ;  (Contract  No.  4)  sewage  discharge 
recorder  ;  (Contract  No.  5)  sewage  dis- 
tributors and  cables.  Mr.  K.  F.  Campbell, 
Engineer  to  the  Corporation      Jan.    27 

London.  N. — Roadwork  and  platelaying 
for  the  reconstruction  for  electrical  trac- 
tion on  the  conduit  system  of  the  first 
portion  of  the  Council's  (northern)  tran-- 
vvays,  comprising  the  routes  from 
Bloomsbury  to  Poplar,  and  in  Kingsland- 
road.  from  Old-street  to  Stamford  Hill, 
together  with  short  terminal  lines  in  con- 
nection therewith,  for  the  London  County 
Council.  Clerk  to  f.rf)ndon  County  Council. 
Spring  Gardens,  S-W.        ...         Jan.  30 

KilmarnocK.—  Excavation,  concrete  work, 
NkclAork,  timber  work,  and  other  cort- 
liii-cni  works  in  forming  railway  into 
kivur  liank  gas  and  electricity  works,  for 
Ihe  Kilmarnock  Corporation.  Mr.  Chas. 
Fairweathcr,  joint  engineer.  Corporation 
Gas  Offices,  Kilmarnock     Jan.  30 


Jan. 30 


Culham  (Oxon).— Reconstruction  of  a 
portion  of  Nuneham  viaduct  over  the 
River  Thames,  near  Culham  Station,  for 
tlie  Great  Western  R  lilway  Company. 
The  Engineer  at  Paddington  Station 

Stoke  uponTrent.— *^upply  and  delivery 
of  meters  and  demand  indic.-ftors  during 
year  ending  March  31,  1907,  for  the 
Electricity  Committee.  Mr.  P.  |.  S. 
Tiddeman,  borough  electrical  engineer, 
Electricity  Works,  Stoke-upon-Trent      ... 

London.— For  the  following  plant  and 
materials  for  the  Battersea  Borough 
Council  :  (i)  one  set  either  750-850-k.w. 
or  i,oco-k.w.  direct-current  460  to  550 
volts  steam  generator,  piping,  and  ejector 
condenser ;  (2)  arc  lainp  columns  ;  (3) 
arc  lamps  ;  (4)  arc  lamp  globes.  The 
Chief  Engineer,  Electricity  Department, 
Lombard  Road,  Battersea 

Sparkhill  (Birmingham).  —  Provision 
and  construction  of  the  following  approxi- 
mate leugths  of  surface-water  sewers,  for 
the  Yardlcy  Rural  District  Council — viz.  : 
992  yds.  of  24-in.,  130  yds,  of  2i-in., 
260  yds.  of  i8-in.,  231  yds,  of  15-in., 
103  yds.  of  i2-in.,  and  480  yds.  of  g-in. 
pipe  sewer  ;  also  of  the  following  approxi- 
mate lengths  of  foul-water  sewers:  480 
yds.  of  15-in.  and  233  yds.  of  12-in.  pipe 
sewer— together  witti  manholes,  lamp- 
holes,  flushing  shafts,  and  other  works 
appertaining  thereto.  Mr.  Arthur  W. 
Smith,  Council  House,  Sparkhill 

Arkley  (Herts).— Covered  service  reser- 
voir capable  of  holding  about  two  million 
gallons,  to  be  constructed  on  the  com- 
pany's land  at  Arkley,  Hertfordshire,  for 
the  Barnet  District  Gas  and  Water 
Coinpany.  Mr.  T.  H.  Martin,  A.M.Inst. 
C.E.,  engineer  and  manager.  Station 
Road,  New  Barnet 


COMING    CONTRACTS. 

Barnes.— Ihc  Council  has  just  decided  to  put  d.nvn 
additional  plant,  including  a  300  k.  w.  steam  dynamo, 
boiler,  feed  pump,  etc,  at  an  estimated  cost 
of  ;f4,70o,  and  to  apply  for  sanction  to  borrow  this 
sum. 

'Walsall.— To  meet  the  increasing  demand  for  curienl 
icir  lighting  and  power,  the  Electricity  committee 
recommend  the  council  to  apply  for  sanction  to  a 
further  loan  of  £13,000  for  addition.il  generating 
plant  and  inains  extensions. 

Llanelly.— An  inquiry  is  to  be  held  into  theappliftition 
lor  permission  to  borrow  /6,ooo  in  connection  with 
the  electric  lighting  scheme. 


January  19. 
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Burslem. — Sanction  has  bien  received  to  the  boirow- 

ing  of  ^j.ooo  to   provide  new   purifiers  at  (he  gas 
works. 

Hammepsmith.— Considerable  e.xtensions  of  electric 
lighting  are  contemplated  and  orders  are  to  be  given 
out  for  additional  electrical  generating  machinery. 


CONTRACTS    CLOSED. 

Natal.— The  Kulhain  iJtL-el  Works  Company,  Ltd  ,  of 
Townsniead  Road,  rulhani,  have  been  entrusted  by 
the  Xatal  Government  with  a  very  important  contract 
in  connection  with  the  new  harbour  works  at 
Durban.  The  contract  covers  the  manufacture  and 
erection  of  extensive  plant  for  the  handling  and 
shipment  of  coal  raised  in  the  mines  of  the  Colony, 
and  comprises  machinery  of  the  most  modern  type, 
and  on  a  scale  larger  than  has  been  attempted  in 
this  country.  Designs  were  submitted  in  competition 
with  manufacturers  in  France,  Germany,  and 
America. 

London,  —  The  Brush  Electrical  Engineering 
Company,  Ltd,  h.ive  received  the  following 
contracts  ;  Malta  (per  Macartney,  McElroy  and  Co.). 
five  tramcar  bodies  :  Adelaide  (per  Electric  Lighting 
and  Traction  Company  of  Australia),  ten  lo-k.w. 
transformers,  and  live  5-k.w.  transiormers ;  and 
Warrington,  loo-k.w.  three-phase  motor  alternator, 
i.-ne  i5o-k,w.  transformer,  and  two  3o-k.w. 
transformers. 

Glasgo^v.— Messrs.  Babcock  and  Wilcox,  Ltd.,  have 
received  orders  for  28  large  boilers  for  Messrs. 
Kosmoid,  Ltd.,  and  for  three  large  boilers  for 
Messrs.  David  Colville  and  Sons,  Ltd  ,  of  Motherwell. 

Johannesburg.  —  The  Johannesburg  Corporation 
have  placed  contracts  with  Weightman  and  Amery 
for  construction  ot  street  islands  for  tramway  poles, 
(jf3,539)  ;  C.  Jowett  and  Co.,  for  tramway  construc- 
tion work,  etc.,  {£12,^1;,)  ;  Gloucester  Railway 
Carriage  and  Wagon  Company  for  bodies,  and 
Dick,  Kerr  and  Co.,  for  trucks,  wheels,  axles  and 
electrical  equipment  for  three  electric  freight  cars 
(total  cost  ;fi,Soo)  ;  British  Insulated  and  Helsby 
Cables,  200ft.  of  j-in.  by  i-in.  copper  strip;  and 
Pilkington  Brothers  lor  r.lled  glass.  The  Corpora- 
lion  have  also  cimhrnicd  their  contract  with  Dick, 
Kerr  and  Co.  for  supply  of  100  electric  cars. 

Salfopd.— The  Council  have  .icccpled  the  following 
tenders  :  Bowes,  Scott  and  Western,  water-softening 
plant,  ;f740  ;  K.  M.  Burley,  wiring  Higher  Grade 
School  lor  Girls  :  Key  Kngineering  Company,  joint 
tibre  conduit. 

Ilford. — The  District  Council  have  accepted  a  tender 
of  Johnson  and  Phillips  for  o'5-iii.  triple-concentric 
armoured  cable  at  /^i.f'S'j  9s. 

Croydon.— The  Corpr  ration  have  .-iccepted  the  tender 
of  Ditk,  Kerr  and  Co.,  lor  a  l,ooo-k.\v.  direct-current 
generator  at  £(>,i)75. 

Ne-wcastle.— The  City  Council  of  Newcastle  has 
accepted  the  tender  of  Mr.  \V.  T.  Wear,  of  Howdon, 
for  the  construction  of  a  great  culvert  through  the 
Ouseburn  Valley,  in  preparation  for  the  work  of 
filling  in  the  valley,  which  is  to  follow. 


Bengal. 


Messrs.   Bokkow,   Vaughan   .ind   Co.,  Ltd., 
ed    ail    i-nportant    contr.act    lor 


ve    been    awarde 
jpplying  no  fewer  than  13,000 


tons  of  steel  rail; 


Railway,    which 

id  is  one   of   Uie 

in     the    Indian 


required  by  the  Bengal-Nagp 
operates  1,976  miles  of  track,  aim  15  "■■<- 
most  important  railway  systems  in  the 
Empire.  Early  delivery  was  an  important  lauor 
in  placing  the  order  with  the  Cleveland  firm,  as  the 
whole  of  the  rails  are  to  be  delivered  at  Kharagpur 
in  the  course  of  five  months. 


APPOINTMENTS    VACANT. 

Oldham.  —  The  Corporation  Electricity 
Committee  invite  applications  for  the 
position  of  junior  assistant  electrical 
engineer.  Mr.  S.  Wilmott  Newingtoii, 
Borough  Electrical  Engineer,  Oldham  ...     Jan.  .2 

London.— Directors  of  the  Burma  Railway 
Co.  invite  applications  for  appointment  as 
temporary  assistant  engineer  in  the  way 
and  works  department  in  Burma.  Salary, 
up  to  Rs.  400  per  mensem.  Mr.  A.  G. 
Begbie,  managing  director,  199,  Gresham 
House,  Old  Broad  Street,  London,  E.C. ...     Jan.  24. 


Swadlincote.— As  surveyor  and  water 
engineer  under  the  Urban  District 
Council.  The  salary  as  surveyor  will  be 
^350  per  ann-jm,  and  as  water  engineer 
to  the  Joint  Water  Committee  of  Swad- 
lincote and  .-Vshbv-de-la-Zouch  £^o  pci 
annum.  Mr.  W.  A.  Musson,  clerk,  Swad- 
lincote, Ashby-de-la-Zouch  

Birmingham.-The  Kings  Norton  and 
Northtield  Orban  District  Council  invite 
applications  for  the  appointment  of  first 
assistant  engineer  and  surveyor  to  the 
Council.  Salary  ^180  per  annum,  rising 
by  biennial  increments  of  £10  to  £200. 
Mr.  Edwin  Docker,  to,  Newhall  Street, 
Birmingham 

Auckland,  New  Zealand. -Applica 
tions  are  invited  for  the  appointment  ul 
Citv  Engineer  to  the  City  of  Auckland. 
High  Commissioner  for  New  Zeal.and, 
Westminster  Chambers,  13.  Victoria 
Street,  London,  S.W 


Jan.  31 


APPOINTMENTS    FILLED. 


il  M.iMic,  jtalioii  Miperintcndent 
L'M  appointed  mains  superinten 
Ilium    in  succession  to  .Mr.   C. 


St.  Helens.     M'    I 

.11  St.  Helena,  li,!.-^ 
dent  at  ^15"  Pei 
White,  resigned. 

Johannesburg.— Dr.   R.   -V.    Lehfeldt,    professor  of 
'    physics     at    the    East   London   Technical   College, 
hits    been    appointed    professor  of  physics  at   the 
Transvaal  Technical  Institute,  Johannesburg. 

We'st  Ham.— The  Council  have  appointed  Mr.  Eastace 
a^  (kl'Utv  electrical  engineer  at  a  salary  of  ^"200. 

Doncaster.  — Mr.  F.Oscar  Kirbyhas  been  temporarily 
appointed  boiough  surveyor  and  waterworks 
engineer  to  the  Doncaster  Corporation. 


PAGE'S     WEEKLY. 


\KY    19,   1906. 


Share    List  of    Engineering,   Electrical,    Iron  and    Steel, 
and  other  Companies. 


The  following  la  1 
balng  ourrontly  transii 
Share  List  will  generi 
potBlble  Inaccuracies 


lovered  by  "Page's  Weekly,' 
aslon  requires.  We  desire  It  I 
nslble   for    any   loss   or   Incon* 


be  understood 


nay    arls*    from 


Stock  Exchanoe  Skttlino  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  :  — 
Consols :  Feb.  1st.     General  Settlements  :     Jan.  ijth  ;  Feb  8th,  :.'2n(l.      Bank  Kate,  September  -JKth,  1905,  4  per  cent. 


1.— ENGINEERING,     IRON,    AND    STEEL 
COMPANIES. 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Contd. 
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Alldays  &  Onions  Pneumatio  Engi- 
neering, Ltd 

Do.    Cum.  Pref.  6  per  cent.    . . 

Armstrong  (Sir  W.  G.),  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref.. 

Do.  4%  l9t  Mort.  Dbs.  Rd. 

Aveling  and  Porter,  Ltd.,  4J%  Reg 

Mt.  Debs.  Red 

Babcook  and  VVilcoi,  Ltd.,  Ord.    .. 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd..  6% 

Cum.  Pref 

Baldwins,  Ltd.,  6J%  Cum.  Pref.    . . 

Do.  1st  &rt.  4*%  Deb.  Stk.  Red. 
Barrow  Ha-matit'e  Steel  Co.,  Ld.,0. 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Baylies, Ltd. ,5% 

Cum.  Prel.  Shares 
Beardmore  (Wm.)  .4  Co.,  Ltd.  4J% 

Ist  Mt.  Debs.,  Red. .Scrip 50%  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 

Do  4%  Deb.  Stock,  Red. 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 

Do.  5J%  Cum  Pref.  : 

Do.  4i%  Red.  Deb.  Stock! 

Bolcko\v,Vanghan  and  Co  ,  Ltd.,  O. 

Nos.  1-1,629,760 

Do.  Nos.  l,6.S9,101-S.600,000i 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1-1,160,0001 

Do.  Ord.,  Nos.  1,160,001-1,760,000 

Do.        5%  Cum. Pref 

Camraell,  Laird  &  Co.,  Ltd.,  Ord.  . . 

Do.  6%  Com.  Pref.     .. 

Clayton  .*  Shuttleworth,  Ltd.,  Ord.l 

Do.      ,1%  Cum.  Pref 

Do       4%  Ist  Mort.  Db.  Stk.  Red 
Consptt  Iron  Co.,  Ltd.,  Ord. . 
CroRxley.  Bros  .  Ld  ,  Ord.  40840/97370' 

Do         6%  Cum  Pref j 

Delta  Metal.  Ltd.  Shares      .. 

Dorman.  Long  &  Co.,  Ltd < 

Do.    4%  Ist  Mort.  Pcrp.  Deb.  Stk. 
Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 
Dunlop  (James)  A  Co.,  Ltd.,  Ord... 

Do.  6%  Cum.  Pref. 

Bbbw  Vale  Steel,  Iron  &  Coal  Co., 
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760,000  I 
26,000 
£260,000 
37,600 
49,687  i 

300,000 
60,000 
40,000 

200,000  I 

£800,000 

40,000 
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£76,000 
21,943 
14,248 


99-101 
91-94 

lH^f 
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10  0/- 

Stk       H", 


Do.  do. 

Elliott's  Metal.  Ltd.    .. 
Do.     Com.  Pref.  5% 

Do.     Deb.  4",, 

Fairfield  Slni-l.iil.lin:    a  I 


do. 


33-  4i 


6—  6J 

93 -9.-; 


lied.    100      100  — lOd 


Galloways,    Mil.,  f, ',.    (jiim.   Pref. 

18001/28000 

Do.  4%  let  Mort  Deb  Red. . 
Greenwood  *  Batlcy,  Ltd.,  Ord.   .. 

Do.    7%  Cum.  Pref 

OoFst,  Keen  A  Nettlefolds,  Ltd.  Ord. 

Do.       6%  Cum.  Pref 

,  Do.  1%  Irred.  Mort.  Deb.Slk 
Gi*jl)nes,  Ltd.,  6%  Cum.  Pref.  . . 
Hadfleld'sBteel  F'dry  Co.,  Ld.,  Ord. 

Do.       44%  Cum.  Pref 

Hall  (J.  &  B.),  lata.  fl%  Cum.  Pref.. . 
Harve,  United  Steel  Co.,  Ltd.      . . 
Hawthorn.  Leslie*  Co.,  Ltd.  Ord. 
Head,  Wrighlson  A  Co.,  Ltd. 
Bill  (RictaardI  A  Co.  (1899)  Ld.,  Ord. 

Do.       6%  Cum.  Pref 

Rornsby  (Richard)  SMons,  Ld.,Ord. 
6%  Com.  Pref. 


10,( 


Howard  &  Rullougb,  Ltd.,  Ord.     . . 
Do.    6%  Pref.  (Non-Cam.) 
Do.    4%  Deb.  Stk.,  Red.  after  1906 

Kynoch,  Ltd 

Do.     Cum.  Pref.  6% 

Lambert  Bros.,  Ltd.,  Ord 

Do.       6J%  Cum.  Pref 

Leeds  Forge  Co  ,  7%  Cum.  Pref.    .. 

Lysaght  (John),  Ltd.,  6%  Cum.  P(. 

Do       4i%l8tMt.  Deb.  Stk.,Red. 

Mather  A  Piatt,  Ld.,  6%  Cum.  Pref 

Measures  Bros.,  Ltd.,  Ord 

Do.    5J%  Cum.  Pref. 
li%  1st  Mrt.  Db. 


6.000  62i  47/6 

73.000  10  5/- 

60,000  5  - 

£260,000  Stk  4J<;< 

122,000  6  1,6 


65,000 
18,000 
230,000 
126,938 
73,062 
£380,000 
360,000 

£360,000 

£360,000 

36,000 

276  000 

800,000 

£300,000 

£116,300 

£97,900  I 
260.000  I 
300,000 
£300,000  ! 
25,000 


tjglo  1 


Stk., Red. 
Muntz  Me 

6%  

id  Blaina  Iron  Works, 
Ltd.,  8%  Cum.  Pref. 
N.  Biit.  Loco.  Co.,  Ltd.,  6%  Cm.Pf. 
Nonh-Eastern  Steel  Co.,    Ltd., 

4J%lstMrt.Db.Stk.,Red. 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,"  B" 

Do.        6»o  Cum.  Pref.  "  A  "     .. 

Pease  &  Partners,  Ltd.,  Ord. 

Do.  4%  Perp.  Deb.  Stock  . . 
PeeblesiBruce)  &  Co.,Ld.,  6%  Cm. P. 
Pooley  (Henry)  &  Son.,  Ltd.,  Ord  . . 

Do.       6J%  Cum.  Pref 

Projectile  Co.  (1902),  Ltd.,  Ord.     . . 
Rhymney  Iron  Co.,  Ltd 


£260,000       Stk 


688,846 
£240,000 
300,000 


9H— 100 


100      llJO— 10:i 


sioo 
sioo 

«1000 


S360814100 

S1622C8000 

3.8.^0.000 

760,000 

£760.000 

£1,260,000 

£1,000,000 

226.000 


£300,000      Stk 


Do. 


Ord.  860.001—700,000 

6%  Cum.  Pref. 
Do.       4J°o  Perp.  Deb.  Stock   , . 

Ruston,  Proctor  i  Co.,  Ltd 

Scott  (Walter)   Ltd.,  Ord 

Do.  6»o  Cum.  Pref.    . . 

Do.  4%  Perp.  Deb.  Stk. 

Sheltonlron,  Steeland  CoalCc.Ld. 

1st  Charge  5%  Debs..  Red  . . 

Do.     6%  2nd  Mort.  Debs. ,  Red. 

South  Durham  .Steel  4  Iron,  Lld.Or. 

Do.  6%Cnm.Prcf.. . 

Do.        4J%  Per.  Deb.  Stock 

Stephenson  (Robert) &  Co.,  Ltd., Or, 

Do.         6j%  Cum.  Pref. 


6%  Cum.  Pref. 
nter  &  Wigham- 

Richardeon,  Lim.  Ord. 

6%  Cum.  Pref 

ii%  Ist  Mort.Deb.Stk.Reo 
Works,  Shipbuilding 
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96  —100 
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Thames  1 


.Pf. 
4%Irredeem.lstMort.Deb. 
Tbornyc'olt  (John  1.)  4  Co.,Ltd.Or. 

Do.  do.      6%  Cum.  Pref. 

Tylor  (J.)  4  Sonx,  Ltd.  6%  Cnm.Pf. 
United  Slates  Steel  Corp.  Com.Stk. 

Do.  7%  Cum.  Pref.  Stock 

Do.     10.60Tr.6%8kg.Fd.G.Bds. 
Vickers,  Sons  &  Maxim,  Ltd.  Ord.. 

Do.    6%  Non-Cum.  Pref. 

Do.    6%  Non-Cum.  Pref.  Stock. 

Do.     4%  Isl.Mort.Deb.Slk.Red. 

Do.     4J%  2nd  Mort.  Debs., Red. 
Weardale  Steel.  Coal  4  Coke. 

Ltd.,  Del.  Ord. 

Do.        6%  Cum.  Pref.  Ord.      .. 

Do.       4%  Perpetual  Deb.Stock 
Willans  «  Robinson,  Ord 

Do.       0"„  Cum.  Pref 

Do.        4%l9tMort.Dcb.Stk.Kcd 
Yorkshire  Iron  &  Coal  Co.,  Ltd., 

4J%  let  Mort.  Deb.  Stk.  Red. 


10  9-91 

$100  46  — 46f 

$100  ll'ii— lUi 
81000     101—103 

1  iH-  2« 

1  1ft-  lA 

106  1'21  —124 

100  103  —105 

lUO  104  -106 

1  !  1  ,"11—  1..^ 


S  ocks  and  Shares  1 


uotod  ex-dividend. 
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ELECTBIC    TRACTION.— CoHJd. 


70,000 

1 

ea. 

125:000 

''M- 

120,000 

im 

HO.OM) 

£300.000 

Stk 

100,000 

100.000 

s 

s;- 

IR 

£200,000 

100,000 

6 

8/- 

£6I6.S53 

Stk 

1% 

106.781 

160,000 

3 

■m 

4VS> 

£126,000 

Stk 

4,% 

t 100.000  - 

52.000  6 

61,000  5 

£300000  Slk 

■2.13,334  1 

£233.884  Stk 

99.261  6 


17,189 
£844.023 
£100.000 
112,100 

31,390 
£'200.000 

10,248 


,  Ltd.5%CQm.P(.        1 
74d.   AronElec.MeterLta.,fi%Cum.  Pt.       1 

i5.ia    Bell'8  Asbestos  Co.,  Ltd 1 

British  .\luminionl  Co.  T  "uCum  Fret       5 
Do.    6%  1st  Mart.  Deb.  Stk.  Rd.    100 
British  Insulated  &  HeUby  Cables 

Ltd..  Ord.  6 

Do.  6%  Cum.  Pref 6 

Do.  44%  1st  Mort.  Deb.  Stk.  Rd.    100 
British  Thom3onHoustonCo.,Ltd.. 

H%  1st  Mort.  Deb.  Stk.  Red.  . .    100 
British  Westinghouse  piectric  and 

Manufao.  Co  .Ltd.,  t%  Pref.  . .        5 

Do.        4%  Mort.  Deb. Stk.  Red.. .    100 

Brush  Elec.  Enging.  Co..Ltd.,Ord. .       2 

Do.       6"oPref 2 

Do.       4i%Perp.l8tDeb.8tk...    100 

Do.        4J%Perp.  2nd  Deb.  Stk.    100 

Callender's  CableiConstn.Ltd.Ord.       6 

nn-     5  "„  Cum.  Pref 6 

44%lstMort.Deb  Stk.Red.    100 

4  Co..  Ltd 3 

6%  Do.        o^o  1st  Mort.  Reg.  Debs.    100 

10/-    Dick.  Kerr&Co.,  Ltd..Ord.  ..        6 

8/-  Do.      (;"o  Cum.  Pre( 6 

4»%  Do.      4i"o  Deb.  Stock.  Red.    ..    100 

6d.     DoultonS;Co..Ltd..5%Cum.  Pref.       1 
4%         Do.     lstMort.4%Iree.Deb.Stk.    100 
1,6     Edison  and  Swan  United  Electric 
Light.  Ltd..  "A"  Shares 

Nos.  1-99,261        8 

2/6  Do.    "A  "Shares  No8.01-017,139       6 

4%  Do.    4%  Deb.  Stock  Red.        . .    100 

8%  Do.    5%  Second  Deb.  Si,k.  Red.    100 

in   Electric  Construction  Co..  Ltd.     ..,      2 
^   >  Cumulative  Pref.       ..,       2 
,  Perp.lst  Mt.  Deb.  Stk. 


B—  a 
6j—  6 


n  — 12 
8-  9 
11-  13 

99  -101 


£120.000  i  Stk     5% 


£1.031.000  I   Stk 


314.016 
500.000  I 
£350,000 


ICalootta  Tramways  Co..  Ltd. 

Do.       H%  1st  Deb.  Stk..  Red. 

Cape  Electric  Tramways.  Ltd.      . . 

City  of  Birmingham  Trams  Cc.Ltd. 

5  %  Cum.  Pref. 

Do.         4%  l3t  Mort.  Debs.   . 

Colombo  Elec.  Tram.  &  Light.  Co., 

Ltd.,  5%  1st  Mort.  Deb.  Stk.  Red. 

6/-    tDoblin  United  Trams.  Co.  (1896), I 

Ltd..  Ord.     .. 

6(-  Do.     6%  Pref 

4i     Hastings  >v  Dist.  Elec.  Trams.  C0..I 

Ltd..  4%  Deb  Stock.  Red. 
2/6     Isle  of  Tbanet  Elec.  Trams,  and 
Light.  Co..  Ltd..  6%  Cum.  Ptef. 
1%  Do.    4%  Deb. Stock.. 

6/-    iLondon  United  Trams.  (1901).  Ltd.,i 

5%  Cum.  Pre! 

4%     I     Do.    4%  1st  Mort.  Deb.  Stk.  Red.^ 
1/-    iLondon  Motor  Omnibus  Co.,  Ltd..! 

Ord.  No.  1-60,007 
5%     jMadras  Electric  Trams  (1904),  Ltd., 

6%  Deb   Stock,  Red 

—     IMetropolitan  Elec.Trams,  Ltd.,  Def. 


94-10 
104   -lOf 

2-1* 


18i-14* 
144- 15J 


2/93 

4%  A^U.        1    o    rcil^.  ,3* 

7/6  Evered  end  Co.,  Ltd. 

5/.  Gen.    Elect.    Co.   (1900).  Ltd., 


5% 

8tk       4%  Do.    4%lst.Mt.  Deb.  8tk..Red.i 

6        5/-     Henley's  (W.  T.)  Telegraph  Works 

Co..  Ltd.,  Ord. 

5     !    2/g  Do.       4J%  Cum.  Pref 

Stk     4J%  Do.        4i%  Mt.  Deb.Stk.Red. 


92-  97 


'i^'n 


4i%  i        Do.  44%  Deb.  Stock,  Red.    100 

6/-     New   General  Traction    Co.,  Ltd.. 

6%  Cum.  Pref 1      6 

8    i   il9i    North  MetropolitanTramwaysCo..;      8 

-     ■  ai%  Do.  34%  Mort.  Debs.    100 

6%    Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock,  Red..  100 
10/-  PotteriesElec. Traction  Co. .Ld., Or.  10 
5/-  Do.  5%  Cum.  Pref.     ..      10 

44%  Do.  44%Deb.8tk..Rea.    100 

5"„    Sunderland  Dist.  Elec.  Trams. I-td. 

5'Ji,  l»t  Mort.  Deb.  Red 100 

£■275,000     Stk      4v..    Yorkshire  (W.  Biding)  Elec.  Trams. 

Co.,Ltd..H",,  1st  Deb.  Stk  .Red.    100 


Stk 


Stk 


ELECTRIC   LIGHTING   AND    POWER. 


100   I    — 


10 


,  Rubber.  Outta  Percha  A 
Telegraph  Works  Co.,  Ltd., 
4%  Do.        Ibt  Mort.  Deb.  Red.     .., 

—      Parker,  Thos.   Ltd 

3%    Scott  (Ernest)  A  Mountain,  Ld_.,_Ord. 
12/-   Telegraph    Construction 


17/8-17/9 


tenance  Co.,  Ltd.      12       334- 


4% 


Do. 


%  Dob. 


ELECTRIC    TRACTION. 


7,600 


7,500 
7,600 
£70,000 
14.000 
£50.000 
27,507 


lao.uoo 

860.007 
£330, 


3/-    Anglo- Argei 


,000      Slk       6% 


llaOO  i  100 
1,326      Btk 


Trams  Co..  Ld..Or. 

6%  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Stock.  18B8    .. 

Barcelona  Trams  Co..  Ltd.,  Ord. 

""       Pr. Shares 
Red. 
Deb.Stk.    100 
Bath  Elec.Trams. 


8%CumP 
6'X,  Debs.. 
4i%Rod.l 
.Ld.,  Pf.C 


6%  I 


n.  Pf. 


£<'r..000       Stk 


188.801 
156.487 

£1.000, 

£a60. 


.000.000  Stk  5% 
:!S0.U00  :  Stk  4A 
100,000         6        2/6 


Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6%  Cum.  Pf. 

Do.    44','„  1st  Deb.Stk..  Red. 

Brit.  Columbia  Elec.  Rly.  Co..  Ltd.. 

Def.  Ord.  Stock      .. 

Pref.  Ord.  Stock     .. 

Hrit.  Electric  Traction.  Ltd..  Ord. 

Do.        6%  Cum.   Pref 

6%  Peep.  Deb.  Stk. 


Do. 


U/6     Buenos  Ayr 


,2nd  Dob.  Stk.  Red.. 

A  Belgrano  Electric 

Trama.  Ltd.,  Ord. 

t "  0')(,  Cum  Prel.      .. 


J.OOO      Stk      6% 


AyresEleo. Trama  Co.(t901) 

Ltd.,  i%  Db.  Btk.,  Red.    100 
Ayrei  Gd.  Nat.,  Ltd.,  0'% 


r, 


£288,782      Stk 


HO.OOO 
£860.000 

41,4:Ki 
£150.000 


14/-    Bournemouth  &  Poole  Elec.Sup.Co., 

Ltd..  Ord.     ..      10 
4/6    I        Do.       44%  Cum.  Pref.  . .      10 

6/-  I  Do.  6%  Cum.  Second  Pf.  ..  10 
44%  !  Do.  44%  Deb.  Stock  Red  . .  100 
3/6  IBromley(Kenl)Eleo.Lt.  4Pr.Co.Ld  6 
44%  Do.  do.  44%  1st  Deb.  Btk.  Red.  100 
4/6    'BromptonAKensington Elec. Supply 

Co.,  Ltd.  Ord.      ..'      6 
R/S  Do.       7%  Cum.  Pref.  Shares..]      6 

8'i  (Calcutta  Elec. Snp.  Cor.Ltd.. Ord.. >  6 
4',\,    'Central  Elec.Sup.Co.,  Ltd., 4% Qua., 

Deb.Stk.     ..'too 
3/6  'charing  Cross  A  Strand  Elec.  Sup. 

;  Corp..  Ltd.,  Ord 5 

a/8    i        Do.  do.    44%  Cum.  Pref...       6 

4%    '         Do.  do.     4"o  Deb.  Stk.  Red.    100 

2/8     Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord 


!.! 


97  -102 

a. 

^i=4i' 
93-96 


iaO-1'28 
110—118 

lOl^lJ 


81-8* 
5}  -« 
8  -    6J 


40,000 
£400,000 
£300.000 

40,000 


£400,000       Stk    I  WX 


City  of  Lc 


don  Er.Lghtg.Co.,Ld. 
6',V.  Cum.  Pref.  .. 
6'V>  Dob.  Stk.,  Rod 


Ltd..  Ord. 

6%  Cum.  Pref 

44'V,  Deb.  Stk..  Red.  .. 
n'l  Bloc.  Cor.  Ltd.,  Ord. 
6'^  Cu       - 


6         5J- 
100      108- 


.  Pref. 


100     no 

6     j     S 


0  -113 


10,000 

£60,000 
15,000 
13,000 


b%    Electric  Lighting  4  Traction  Co,  of 

Australia,  Ltd.  6%  Deb.  Stk.  Red.  100 

'-'/■     Folkestone  Elec.  Supply  Co., Ld.,0.i  6 

44'X,              Do.       4J%Ut[)eb.3lk.,R«d.  100 

-  HavanaEleotricilyCo..Ltd 10 

6/-     HovcKlec.  Lighting  Co.,  Ltd.,  Ord.  6 

*i%    Isle  of  Wight  Electric  Light  4  Power 

Co.,  Ltd.  44'Ji  Deb.  Stock.  Rod.  100 

—  Kalgoorlle  Electric  Power  4  Light- 

ing Corp.  Ltd.,  6'X,  Cum.  Pref.  1 
6/-      Kensington  and  Knlghtsbridge  Elec- 

trie  Lighting  Co.,  Ltd..  Ord.  ..  6 
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PAGES     WEEKLY 


January  19,  1906. 
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TELEGRAPHS  AND  TELEPHONES.— Con«d. 


£136,000      Btk      4% 


111.000 


£871,896  8tk 

100,000  10 

76,121  6 

2SO,000  Stk 

260,000  Stk 

£260.000  — 

10,852  10 

£69,000  100 

16,600  5 

£60,000  Stk 

£8«,700  100 

40,000  6 


£160,003       Stk      3J% 


£60,000 
66,000 

100,000 


30;000 
£200,000 

iio!ooo 

Stk 

5 

5 
Stk 

6 

28.161 

6 

Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd..  and  the 
Notting  Hill  Bleotrio  Lighting 
Co..  Ltd.,4%  Deb.  Stock,  Red. 
London  Elec.  Supply  Oorp.,Ld.,Ord. 

Do.    6%  Pref 

Do.    4%l9tMort.Db.atk.,Red. 
Metropolitan  Elec.  Sup.  Co., Ld, Or. 

Do.     4J%Cum.  Prel 

Do.  4i%l9tMort.Db.8k.,Red. 
Do.  3j%Mort.Deb.8tk.,Rea. 
Midland  Eleo.  Corp.  for  Power  Dis- 
tribution, Ld.,lJ%  1st  Mort.Deb. 
NotUng  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 
Do.  4%  1st  Mort.  Debs.     . . 

Oxford  Electric  Co.  Ltd. ,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec   Co.  (of   Montreal) 

44%  20-yr.  lat  Mort.Deb 
St.  James'  «  Fall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  34%  Dcben.  Stock,  Red 

Smithaeld  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.        4%  Debenture  Stk  Red. 
South  London  Elec.  Sup.  Co.,Ltd,0. 
South  Metropolitan  Elec   Light 

4  Power  Co.,  Ltd.  Ord. 

Do.        7%  Cum.  Pref 

Do.       4i%  let  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd..  O. 

Do.    6%  Com  Pref 

Do.    4i%lstMort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 


100     99-101% 


lo."-,  -10s 

105  —107 


Do. 


6%  I 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Pr...„t            S 

La.t 

Paid 

C,o.,„« 

^^ScA   1 

ami. 

Name 

Prices. 

£84,800 

100 

4% 

African  Direct  Tel.  Co.,Ld.,4%  Mt. 

nobs.  (Series  A),  Red 100 

98J-]0;i« 

26,000 

10 

_ 

Amazon  Telegraph  Co.,  Ld 10 

k-  A 

£76a;680 

Stk 

14/- 

'Vnglo-AmericanTel.  Co..  Ltd.,  Ord.    IOC 

la  -  o.i 

£8,118,210 

28/- 

Do.          6%  Preferred  Ordinary    100 

11;  -112 

£3,118,210 

Stk 

2/- 

Do.           Deferred  Ordinary     ..100 

16s-    16* 

44  000 

6 

s;- 

Chili  Telephone  Co.,  Ltd 5 

7;-8i« 

116,000,000 

»100 

82 

Commercial  Cable  Co.,  Capital  Stk.  «100 

£1,903,866 

4% 

Do.  Sterl.B00-yr4%Deb.  8tk.,Red.    100 

9s~^ioo 

16,000 

'10 

6/- 

Cuba  Submarine  Tel.  Co., Ld.,  Ord.      10 

84-  9 

6000 

10 

10/- 

Do.        10%  Preference  . .        ..      10 

17  -IS 

oiooo 

6 

2/- 

Direct  Spanish  Telegraph  Co..  Ord.       6 

88-  38 

6/- 

10%  Cum.  Preference;      5 

8J-8i 

£30,000 

50 

4J% 

Do.        44%  Debs '     60 

99-102% 

60,710 

20 

Direct  U.S.  Cable  Co.,  Ltd 90 

14J-154 

£86;«00 

100 

4% 

Direct  West  India  Cable  Co.,  Ltd., 

44%  Reg.  Debs.    100 
East.  A  8.  African,  lA..i%  Mt.  Dbs.    100 

91  —101 

£300,000 

100 

4% 

101   -103 

£200,000 

25 

4% 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy)..      26 

101  -io;i','c 

800,000 

10 

2/6 

Kasteru  Extension.  Australasia  and 

China,  Ltd...      10 

I44-i-,> 

£002,400 

Btk 

4% 

Do.    4%  Mort.  Deb.  Btk.,  Perp.|  100 

107  -109 

^4,000,000 

Stk 

26/- 

Eastern  Tele.  Co.,  Ltd.,  Ord.         . . :  100 

146  --Uil- 

:i2;ooo;ooo 

Stk 

17/0 

Do.        8  %Pret 100 

914-934' 

£1,836,814 

Stk 

4% 

Do.        4%  Mort.  Deb 100 

107   -109 

'150,000 

10 

5/: 

Oreat  northern  Telegraph  Cc.Ltd., 

(of  Copenhagen)    ..      10 

874-39i« 

£68.700 

100 

4i% 

Halifax  and  Bermudas  Cable  Co.. 

Ltd.,  4»%  Ist.  Mort.  Debs.  Red.    100 

99-101 

17,000 

26 

12/6 

Indo-European  Tele.   ^o.,Ltd.        ..      26 
Marconi  8  WirelesiTel.  Co  ,  Ltd.  ..        1 

67  -59 

£251,127 

1 

'!=•! 

72,1180 

I 

il.i. 

Monte  Video  Telephone  Co., Ltd., 0.        1 

Jl, 988,888 

Btk 

<i% 

National  Telephone  Co.,  Ltd..  Pref.    100 

118-114 

£1,906  667 

Stk 

6'^ 

Do.        Deferred 100 

111  -112 

260,000 

6 

2/6 

Do.        6%  Non-Cum.  8rd  Pref.  i       6 
Do.        8i%  Deb.  Stk.,  Red.     . .  1   100 
Do.        4?iC      do.        do.           ..     100 

5fl  -  64 

je2,000,000 

Stk 

84% 

99  -1,1 

£6«!),.',93 

Stk 

4% 

104  -100 

179,313 

m-. 

Oriental  Telephone  &  Eleo.  Co., Ltd.        1 

lf=4'' 

60,000 

Do.        6%  Com.  Prof 1 

£100,000 

100 

4% 

Pacific  i  European  Xe;^.^4%jGuar.    ^^ 

9«-102 

11,889 

8 

4/- 

tleuter'B  Telegram  Co.,  Ltd.                   8 
United  River  Plate  Tclep.  Co.,  Ltd.       6 

7}-  7 

r,s,ooo 

6 

8/- 

l\zl 

40,000 

6 

2/6 

Do.        6%  Cum.  Pref 6 

.£179,947 

Stk 

6% 

Do.       6%Deb.  8tock,Bed.    ..    100 
W.  African  Telegraph  Co.,  Ltd.      ..      10 

110-11 

16,609 

10 

4/. 

94-10 

-     .£80,008 

a 

WestCoastof  America,  Ltd.          ..        24 

i-H 

160.000 

100' 

4% 

Do.    4%  Deb.  Guar,  by  West.Tel.    100 

>94-l01i 

88,321  10 

34,663  10 

4,669  10 

£80,000  100 

207,930  10 

£76.000  I  100 

618,916  !  Stk 


6d.  W.India&PanamaTeleg.Co.,Ld.,Or.l 
6/-  Do.        6%  Cum.  1st.  Pref. 

6/-  Do.        O'S,  Cum.  2nd  Pref. 

6%  Do.        5%  Ueb 

8/-  Western  Telegraph  Co.,  Ltd. 

6%  Do.      57(,  Debs,,  2nd  Series,  1906 

4%  Do.      4%  Deb.  Stock,  Red.       . . 


lOJ-lOS 
141-143 


VI.— SHIPPING    COMPANIES. 


Present 
SubTtlbed. 

i 

dend. 

r 

^r-S? 

32,600 

10 

6/6 

Anchor  Line   (Henderson   Bros.), 

" 

Ltd.,  64%  Cum.  Pref. 
Do.     44%Red.lstMort.Deb.8tk. 

10 

9i-  95 

£325.000 

Btk 

m 

100 

100-102 

£672,900 

Stk 

British  &  African  Stm.  Nav.  (1900) 

Ltd.,  44%  Ist  Mort.  Deb.  Btk..  Red. 

100 

97—  99 

40,000 

10 

6/6 

Bucknall  Steamship  Lines,  Ltd., 

54%  Cum.  Pref. 

10 

6J—  61 

£600,000 

stk 

44% 

Do.        44%  1st  Mort.  Deb.  Stk. 

100 

£750,000 

Stk 

44% 

Clan  Line  Steamers,  Ltd.,  44%  Deb. 

Stk.  Red.     .. 

100 

97  —  99 

60,000 

80 

16/- 

Cunard  Steam  Ship  Co.,  Ltd.. 

Nos.  1-60,000.. 

20 

•rr^ 

40,000 

20 

8/- 

Do.                Nos.  60,001-100,000 

10 

£464,430 

Stk 

*i% 

Elder  Dempster  Shipping,  Ltd.,  44% 

1st  Mort.  Olb.  Stk.     . 

100 

102—104 

1,200,000 

1 

6d. 

Furness,  Withy  A  Co.,  Ltd.,  Ord.. . 

iS-iJ 

25,328 

7i 

4/7 

Gen. Steam  Navigation  Co.,  Ld.,0rd, 

'4 

6}-Gi 

36,758 

8 

4/98 

Do.     Non-Cum.  6%  Pref 

9  -  94 

£160,000 

Stk 

4* 

Do.    4%  1st  Mori.  Deb.  Stk.  Red. 

100 

97-99 

56,000 

5 

1/3 

HoulderLine,Ltd.,Ord 

5 

1  —  2 

40,000 

6 

2/9 

Do.    54%  Cum.  Pref 

Do.    44%  1st  Mt.  Deb.  Stk.  Red. 

6 

£*zn 

£200,000 

Stk 

44% 

100 

141,500 

10 

6/- 

Leyland  (Fredk.).&  Co..  (I900),Ltd., 

5%  Cum.  Pref.     .. 

10 

64-6 

20,349 

10 

5/- 

Orient   Stm.   Nav.  Co..    Ltd.,  Pref. 

Nos   1.20,319  .. 

10 

7-74 

i-103,100 

Stk 

Do.     4Vi_,  Deb.  Stk.,  Red. 

100 

87-90 

£1,160,000 

Stk 

5  % 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cum.  Pref.  .. 

100 

127-130 

£1,160,000 

Stk 

19% 

Do.        do         Deferred 

100 

2)9-242 

16,000 

100 

30/. 

Royal  Mail  Steam  Picket  Co.  Ord. . 

60 

68-54 

89,075 

6 

2/6 

Shaw,  Savill  &  Albion,  Ltd.,  6% 

39,075 

6 

2/6 

Cum.  "A  "Pref.. 
Do.        "B-Ord 

6 

rn 

141,841 

10 

4/- 

Onion  Castle  Mail  Steamship 

Co.,  Ltd..  Ord.. 

10 

8i-  8;' 

24,000 

10 

4/6 

Do.       44%  Cum.  Pref 

10 

iSj-ll 

£1,008,894 

stk 

4% 

Do.        4%  Debenture  Stk., Red. 

100 

99  —101 

VII.— MISCELLANEOUS    COMPANIES. 


Present 

m 

60.000 

J 

£760,000 

Stk 

12,600 

10 

10,000 

183,638 

1 

66,462 

1 

185,000 

186,000 

1 

121  — laa 

24-28 


9Jd.  Chadburns(8hip)Tele.  Ltd.,Ord...  1 

5%  General  Hydraulic  Power  Co.,  Ltd.  100 

10/  Oakey  (John)  and  Sons.  Ltd.,  Ord..  10 

6/-            Do.              do.         6%  Cum.  P(.  10       14  —  16 

6-3d.  Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66,463-260          16/-          J  —     3 

8-4d.          Do.              do.          Nos.  1 66,462  1  8—4 

6d.  Waygood  (R.)  &  Co.,  Ltd.,  Ord.     ..  1       1A-Ij)i 

7jia.              Do.           6%  Cum.  Pref.       ...  1    '    Ij-li" 

RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


.££.1 1 

1H-. 

Paid  1    CloHiil 
up.         Price*. 

10,000  i   10 

8,739        10 
10,000       10 
80.111         7 

44.889         7 

14,667        10 

4,160        10 

781.808          1 

164,288  :       1 

«       2J 

7/6    Birm.  Railway-Car,  A  Wagon.  L., 

8/-            Do.        Second  Issue  1-8.789.'... 

6/.            Do.        Cum.Pref.  6%  1-10,000.. 

7/-  Gloucester  Rail. -Car  4  Wagon,  Ld., 
A,  1-29,861  4  49,761.60.900 

8/6         Do.      B,  29,862- 19,7-A  60,001-76,000 

1/8     Lancashire  Wagon,  Ord 

6%             Do.               do. 

9d.  Metropolitan  Amalgamated  Kail.- 
Oarriage  &  Wa»on,  Ld..  1-784,808 

6d.  Do.  Cum.  A  Pref.  6%  1164,288 
7*d.  Do.  Cam.  B  Pref.  6%  1-286,000 
atf/.     Midland  Hail.Car*  Wagon.  Ld., 

10 

4 
10 

; 

2 
10 

1 
10 

26  -  261 

13jll44 
108-  108 

24/— ■'?,,'- 
28/3-29;.1 
2()i-  2Ii 

Stocks  and  Shares  marked  ' 


Quoted  ex-dividoDd. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    KKOM    DECEMBER    i8th,    19.5,    TO   JANUARY    i6th      1906. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


iv[arke:t    report. 


Wednesiiiiy,  Ja 


jth,    iqot. 


COPPER  still  icniains  an  active  marl;et,  but  tliere  is  a 
tendency  towards  iriegularity,  and  ttie  feature  has 
been  the  "  back  "  on  forward  metal,  which  has  risen  to 
over  £2  per  ton.  It  would  appear,  however,  that  the 
bear  attack  is  a  very  hazardous  speculation,  in  view  of 
the  small  stocks  of  standard  copper  and  the  strong  control 
exercised.  In  some  quarters,  as  Merton  and  Co.'s  last 
circular  pointed  out,  it  is  the  fashion  to  look  to  re- 
shipments  of  copper  from  China,  but  the  quantities  which 
are  likely  to  be  returned  from  that  country  are  not  nearly 
as  large  as  is  currently  reported,  and  moreover  are 
stated  to  be  almost  exhausted.  Outside  this  source  there 
is  barely  anything  that  could  be  warehoused  as  standard 
copper  in  due  time,  the  requirements  of  the  trade  being 
such  as  to  absorb  anything  that  is  available.  Some 
statistics  dealing  with  the  position  in  the  United  States 
will  be  of  interest.  The  production  last  year  increased 
by  about  50,000  tons,  giving  an  output  of  about 
413,000  tons  as  against  about  363,000  tons  during  1904, 
while  the  consumption  was  about  295,000  ton?,  or  an 
increase  over  last  year  of  about  76,000  tons. 

In  the  Tin  market  a  sudden  change  has  been  wit- 
nessed. Up  to  two  days  ago  the  tendency  was  strong. 
The  continued  good  demand  from  consumers  and 
especially  the  heavy  purchases  by  America  had  forced 
dealers  to  replenish  their  holdings  in  the  open  market, 
as  the  East  was  not  inclined  to  sell.  Then  came  the 
realisation  of  some  speculative  positions,  and  after  the 
metal  had  seen  the  price  of  /168  cash  there  was  a  sharp 
fall  to  ;fi64  5s.  cash,  £;i64  los.  three  months. 

Quite  an  active  business  has  been  done  during  the 
week  on  the  London  lead  market,  but  it  was  comprised 
mostly  of  re-sales  of  lots  purchased  on  speculation,  and 
as  prompt  metal  is  still  in  plentiful  supply  and  consumers 
are  very  reserved,  lower  values  had  to  be  accepted. 
Prices  have  relapsed  to  £ib  los.  Spelter  has  been  an 
uneventful  market. 

The  speculative  iron  markets  in  London  and  Glasgow- 
have  been  somewhat  less  active  and  prices  are  lower, 
Cleveland  being  quoted  at  54/1 J  and  Hematite  at  71/-  cash. 
Unabated  strength  characterises  the  situation  in  the 
iron  and  steel  industries. 


IROI^,  STEEIL.,    PIG- 


SCOTLAND. 

Messrs.   David   Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Mothervrell,  N.B.,   quote  as 

follows.     Prices  delivereJ  in  Glasgow  or  equal : — 

Steel :  £  s.   d, 

ooi-iCij     Siemens'  Steel  Plates,  Marine  Boiler  Quality 
@©  ,,  ,,  >.       Land         ,,  ,, 

«7-Et>-  ,,  Steel  Bars.  Boiler  Quality    

ow-^f(.t    Siemens'  Steel  Plates,  Ship  Quality  Plates 


Angle 


2  6 

S  0 

2  6 

15  0 

1.5  0 


Manufactured  Iron : 

Bars— Dalzell  7     2    6 

,,       Best   7  12    6 

,,    Horseshoe 7  12     6 

„       Angle 7     2     H 

„      Best  Angle 7  12    6 

,,      BeatBest  8    2    6 

ExtraBest    8  12    6 

Usual  terms  and  extras.      Special  rates  for  delivery  in  England 
and  export.     Tne  above  prices  subject  to  alteration  without  notice. 


Malleable  Common  Bars:  £  &■  d 

Dalzell,  per  ton 7  2  6 

Govan 6  10  0 

NorthBritish 6  10  0 

Drumpellier    6  7  6 


Waverley 

Crown  <' 

Dundyvan    6 

Muirkirk  6 

Roohsolloch —     6 

Phcvnix    7 

Coatbridge  7 

Coats    6 

Angle  Iron  

Steel  Plates,  ship   

,,    Boilerplates 

Rails 

Railway  Chairs  

G.M.B.  at  Glasgow,  No.  1,  64s.  ;  No.  3,  61s. 


John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 


works, Coatbridge,  N.B.,  quote : 
Bars— I 


Best  Best    

Extra  Beat 

Best  Horse  Shoe 

Extra  B.H.S 

Extra  Best  Cable 

Rivet    

Best  Scrap  Rivet 


£  a.  d. 

7  5  0 

7  15  0 

8  6  0 
8  16  0 

7  15  0 

8  15  0 

9  5  0 
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WORCESTERSHIRE . 


Aneles— Phanii      7     5    0 

Best   7  15    0 

Extra  Best    8    5    0 

Gas  Tube  Hoops— Phoenix  Best  7  15     0 

Plates— Phoenix    ■        — 

Best  Boiler 8  10     0 

Best  Best  Boiler  9    0    0 

Extra  Best  Boiler  10    0    0 

Boiler  Tube  Strips- Phctnii 9    0    0 

All  per  ton,  delivered  fas.,  Glasgow,  Greenock.  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  S  per  cent,  discount  cash 
monthly. 


Messrs.  R.  Feldtmann  and  Co.,  of  Glasgow,  quote 
■  Commission  extra). 

Pig  Iron:  ><'o  i-  ,^°^- 

^  £  s.  d.  £  6.    d 

Coltness,  f.a.s.  Glasgow .{  16  0  3     6    0 

Oartsherrie ,    3     8  6  3     3     f 

Summerlee 3  11  0  3     6    0 

Carnbroe    3     5  6  3     2     6 

Langloan    3  10  0  3     5    0 

Calder 3     7  6  3    2     6 

Clyde  3     S  0  S3    0 

Glengamock,  f.o.b.  Ardrossan 3     8  0  3     3     0 

Eglinton  3    3  6  3     10 

Dalmellington,  ,,  Ayr  3    6  0  3     10 

Shotts ,,  Leith    3     7  6  3     2     0 


NORTH   OP   ENGLAND. 

Messrs.  W.  WTiitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works:— 

£    s.  d. 

W.W.  ^  Bars  7   10     0 

W.W.  Best  Bars   7  17  6 

W.W.  Best  Best    8    5  0 

W.W.  Best  Best  Best 8  12  6 

W.W.  Best  Shoe  8    0  0 

Thornaby^  it     0    0 

Thornaby  Best !l  10  0 

Thornaby  Best  Best    10  10  0 

Whitwell  Special  Admiralty  Cable    11     0  0 

Special  Chain  Iron  lit    0  n 

Tube  and  Nail  Strip  iron   net  cai^h  7  10  0 

W.W.   ^  Angle  Iron 7  12  6 

W.W.  Best  Angle  Iron   8     0    0 

Tee  Iron,  to  8inches  United 8  10    0 

Terms,  Cash,  less   24   per  cent,   discount   on   10th   of  month 
following  delivery. 

LANCASHIRE. 
The  PeEirson  and  Knowlea  Coal  and  Iron  Com- 
pany, Ltd..   Dallam   and   Bewsey   Forges,   War- 
rington, quote  an  follows  : — 

Iron.  Steel. 

£   3     d.  £  s.  d. 

M^    (Bars     7  15    0  8    0    0 

tS    J.Angles     «     5    0  H  10    0 

(fff)   (Tees     M  1.-,    0  9    0    0 

^     (Hoops     H     0    0  8    0    0 

W. I. W  (Sheets     9    0    0  9     5     0 

Ordinary  Sizes,  F.A.S.  Livorpool  in  10-(on  Lots. 

Extras  for  Si/.es  and  Catting  as  per  List. 
Lots  under  10  cwtB.  of  n  size  10s.  per  ton  e.xtrn. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 
Stourport,  quote  :— 

Smgles  Doubles 

20G9ein.  21  G  to  IM  a 

bj  36in.  96in.  by  a6in. 

per  ton.  per  ton. 

Black  Sheets                                       £    s.   d.  f    a.   d. 

•Vale     11     0    0  12    0    0 

"Shield"    1110    0  12  10    0 

"Severn" 12  10    0  13  10    0 

"Baldwin  Wilden  B." 13  10    0  14  10    6 

Charcoal 17  10    0  18  10    0 

Best  Charcoal   19  10    0  20  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to  66in.,  Doubles  to  .56in.,  Lattens  to  46m. 
Extra  lengths.  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£  3.  d.  £  s.  d. 

No.  3  Lead U  10  0  15  10  0 

S.T.  Lead  _ 16  0  0  17  0  0 

No.  3Terne..  _ 16  0  0  17  0  0 

S.V.  Terne 17  10  0  18  10  0 

Sineles  Doubles 

JO  G  21  to  24  G 

to  im  to  X 

by  36iB.  by  86in. 

per  ton.  per  ton. 

Tinned  Sheets :  £    3.   d.  £    s.   d. 

Best  Coke  (Finish)    :50    0    0  31  10    0 

„     Charcoal  (Finish) 32    0    0  «  10    0 

Extra      ,  34     0    0  35  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  78.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  lUs.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets  : 

"  Phoenix  "  brand,  24  G.,  f.o.b.  London,  in  £  s  d. 

Bundles 13  7  6    per  ton. 

"Blackwall"   Brand,   26   G.,  in   felt-lined 

cases  for  .\ustialia,  f.o.b.  London 16  •>  0 

Galvanized  Working  Up-Sheets : 

£    s.     d. 
24  G.,  f.o.b.  London,  in  Bundles 14     7     6    per  ton. 

STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Co  ,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street.  London,  quote  :— 

£    s.  d. 

Crown  Bars 7  10  0  per  ton. 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  i  to4in.  rouodfandsquarea)  8  0  0        ,. 

Angles 7  15  0 

,,       Best 8  5  0 

T'B    8  0  0 

„  Best  8  10  0 

Best  Shoe  Iron    8  0  0        ,. 

,,     Rivetlron    9  0  0 

,,     Best  Kivet  (Special)  10  5  0        „ 

„     Cable    10  6  0        „ 

,,     Screwing "J  5  0        ,, 
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Best  Turning  

£     s.    d. 
8     0     0  per 

ton. 

Best  Best 

Treble  Best 

Plates  

10     5     0 

11     5     0 

• 

Best  Plates 

„     BoUer  Plates  

„     Best  Boiler  Plates 

Treble  Best  Boiler  Plates 

very  f.o.b.  Liver(iool,  Birkenheii 

WALES. 

9     0     0 

9  10    0 

^0  10    0 

13     0    0 

I  or  Manchester. 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote  "  star  "  briind  patent  wrought  nails   steel  nails,  Ac. 

Discounts— 

42i  per  cent,  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

37i  per  cent,  off  3J-inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

37i  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2^  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis : — 
2  tons   10/6  per  cwt.  )  ,,,  _   .,         .,,   .. 

4  cwt.  lots  and  upwards  10/9  per  cwt.  |  ^'^  "■■'?  Railway  Station. 

Steel  cut  nails,  3-inch  to  C-inch  basis — 

2  tons  9/3  per  cwt.  I,,,  „.,         ,,,  ,. 

4  cwt.  lots  9/H  per  cwt.      J  ^l^  *"?  Railway  Station. 

Slit  rods  (iron)  £8  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Bastcheap,  E.G.  —  W^orks :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

quote  :— 

Per  Box. 
f.o.b. 
Wales. 
£  s.  d; 
0  13  6 
0  18     9 

0  13     3 

1  6     9 


Coke  Tin-plates. 

C  18J  by  14  lL'4s.  110  lb.  "  BV  " 

C  20    by  10  22.5s.  155  „"  Jumbo  " 

C  20    by  14  112s.  108  „  "Lydbrook" 

C  2«    by  20  112s.  216  „  "  Lydbrook" 

Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb.  "  Allaway  ■■ 


0  14     0 


C.     L.     Faulkner,     Suffolk     House,      Laurence 
Pountney  Hill,  London,  E.C.,  quotes :  - 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 
Steel:  £    s.    d. 

Blooms  at  4     fi    Operton. 

Billets at  4     SO 

Sheet  Bars   at  4  10    0 

Finished  Steel : 

Bars   ate  0  Operton. 

Angles    at  6  2  0 

Tees   at  6  4  0 

Joists at  5  5  0        ,, 

Fencing  Standards at  (>  7  6 

Shoeing  Bars       at  6  5  0        , 

Tyre  Bars at  6  5  0 

Half-Round  Bars at  6  10  0 

Heavy  Rails  at  6  0  0 

Light  Bails  at  6  0  0 

Structural  Steelwork  : 

Prices  on  application. 


Messrs,    French    and    Smith,    147,    LeadenhaU 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.   d.       £     s.    d, 

English  Ingots,  f.o.b 

Dis.lJ%&l% 107  10    0  to  108    0    0    per  ton 

English  Bars,  f.o.b 

Dis.  li%<S!l% 168  10    0  to  100    0    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  166    0    0  to  166    2     6 

Straits  G.M.B.,  3  months. 

Warehouse,  Net  160     2     0  to  166    5    0 

Australian,   Mt.  Bischoff, 

Warehouse,  Net  ....„     167    0    0  to  167    5    0 

COPPER. 
Copper :  £     s.   d.        £     s.    d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  78  15     0  to    79    0    0    per  ton. 

Standard       G.M.B.,       3 

months.     Warehouse, 

Net 76  17     0  to    77     0     0 

English,   Tough,   Cake  & 

Ingot,      Warehouse."!, 

Net 86    0    0  to  80  10    0 

English,      Best      Select, 

Warehouse  Net    SO     0     0  to    ho   10     0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2^%    95     0     0  to    95  10     0 

English,  Sheets  for  India, 

f.o.b,  Dis.  2J%  9iJ    0    0  to    91     0    0 

Electro,  Warehouse,  Net  .      88  10    0  to    89    o    0 

Ore,  ex.  ship    0  15    6  to      0  10    6perunit. 

Regulus,        Matte        and 

Precipitate,  ex  ship,  0  )6     6  to      0  17     0 

YELLOW    METAL. 

Yellow  Metal : 

£    s.    d. 
Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2J% 0    0    7J  per  lb. 

Sheathing      „         , 0    0    8 

SPELTER. 

£     s.    d.  £    s.  d. 

Silesian  outports,  Net 28     2     6  to  28     5  0     per  ton. 

Blende  of  50  %  Net   8  10    O  to    8  13  6 

Calamine,  Net 8  12    o  to    8  15  o 

LEAD. 

£    s.     d.  £    s.  d. 
English    Pig,  Warehouse, 

Dis.  2A° 16  15     0  to     l(i  17  0     per'ton. 

Spanish,  ex  ship,  Dis.  2J%   16  12     0  to     16  15  0          ', 

Lead  Ore  of  70%.  Net 9    0    0  to      9  10  0 

ANTIMONY. 

£     s.    d.  £  s.  d. 
Star  Regulus,  f.o.b.,  Dis. 

■21"           64    0    0    to  65  0  0     per  too- 

Ore.  .50  ■.,exship,Dis.  2J%   16    0    0    to  17  0  0 

Crude.exship,  Dis.  2J%...  32     0    0     to  35  0  0 


QUICKSILVER. 


Spanish,  751b.,  Warehouse,  Net.. 
Italian 
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ch:e:iv[icals. 


LEICESTERSHIRE . 
The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at   I'it    of    20   Cwt.,    with     i  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 6     6 

Best    Hard   Steam   (hand    picked,   as    used    by  the 

Railway  Companies)    5     6 

Best  Hard  Steam  Cobbles  (made  through  Bin.  mesh, 

free  from  slack)    6    0 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners    Colliery   Co.,    Ltd.,    of  Ilkeston, 

quote  as  follows,  per  ton  at  pit ; 

Kilbum  Coal :  s  ^ 

Beat  London  Brights 9  3 

Large  Nuts  (li  to  31)    9  0 

Small  Nuts  (|  to  lit ^  '^ 

Peas  (i  to  J)     S  0 

Bough  Slack    - i  0 

Slack    3  6 

Smudge    m 2  0 

Rutland  Coal : 

Brights (4  to  8i  .                                        7  6 

Large  Nuts  (2  to  4)  .                                  7  0 

Slack    3  6 

Hand-picked  Hards  "  6 

Hard  Cobbles        .  «  3 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  .luote:— 

per  ton 
at  pit, 
s.     d. 

Best  Main  Coal ~ 10    6 

Best  Silkstone 10    0 

Best  Bouse  Coal  8     (i 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles "     9 

Best  Cobbles "     3 


NOTTINGHAMSHIRE. 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  pfir  ton  at  pit  : — 

Digby  Coal : 

Steam.  s.    d 

Best  Hand  Picked  Hard  »    6 

Steam  Hard V     3 

Hard  Nuts <'     6 

Qedling  Colliery. 

Hion  Haxki,  (or  A.shU89  House  Coul). 

London  Brights,  4  to  S  in.  cube U  0 

Bright  Cobbles  (Hand  Picked)   10  6 

Large  Nuts,  2  to  4  in.  cube 10  0 

Small  Nuts,  1  to  2  in.  cube 6  a 

Pea  Nuts,  i  to  1  in.  culie     5  0 

Stkam.— Top  Haki.. 

BestHard  8     G 

Hard  Steam    - 7     6 

Cobbles    6-a 


Messrs.   S.   W.    Royse  and  Co.,   Albert  Square, 
Manchester,  quote ; 

£     s.  d. 

Acids:  Oxalic - 0     0  2J  per   lb 

Picric,  Crystals 0    0  II 

Tartaric  „  a,t  Manchester  .. .     0    0  11 

£    s.  d. 

AcetateofLimeiBroiwn  at  Manchester  net    8  10  0  per  ton. 

Grey  „  _   11  15  0 

Alumina  :  Alum,  Lump,  loose 5    7  6 

in  casks  5  10  0 

,,     Ground,  in  bags  5  17  6 

Sulphate  of  ilumina,  14%   4  10  0 

Ammonia  :  Carbonate 0    0  3iperlb. 

Muriate   Grey    f.o.b.  Liverpool  24  15  0  per  ton. 

Sal  ammoniac, Lump,  lets,  deR  U.K.  42    0  0        ,, 

,,      2nds,         ,,         40    0  0 

Sulphate f.ob.  Liverpool  12  18  0 

Arsenic  :  Best  White  Powdered    net  16  10  0 

Bleaching  Powder,  35%  ,,     4  10  o 

Borax  :  British   Keiined  Crystal „    13    0  0 


Coal  Tar  Products : 

Benzole,  50  90  % ,,0    0  8i  per  gal 

90% „  0    0  9         „ 

Carbolic  Acid  Crystals,  34  35°  C 0    0  6     per  lb 

39/40°C.  ...    „  0    0  6i      „ 

„    Liquid,   97  99%    0     0  9  per  gal. 

„     Crude,  62i%  at  60°F. 

f.o.b.     ,,  0     1  10 

Creosote,  ordinary  good  liquid ,00  1;      ,, 

Naphtha,  Crude,  20%  at  120"  C 0    0  4 

,,      Solvent,90%atl60°C.f.o.b„  0     10 

,,   95%  at  160°  C.    ,,    „  0     1  Ok       „ 

,,   90%  at  190°  C 0     1  li      „ 

Rectified,  flash  point  over 

73"  F f.o.b.    ,,  0     1  IJ       „ 

,,      Rectified,  flash  point  over 

100°  F f.o.b.    „  0     1  2*       „ 

Naphthalene,  all  qualities. 

Pitch f. as.  Manchester.    ,,  111  6  per  ton. 

Copperas:  Green,  in  bulk ,,  0  12  6        ,, 

barrels  f.o.b.  L'pool  „  1  18  6 

Cake ,110 


Copper  :  Sulphate. 


25    5    0 


Cyanides  :  98%  minimum  . 


et    0    0     sj  per   lb. 


Lead  :  Acetate  (Sugar)  White,  English 2S    0  0  per  ton. 

„  Foreign o.i.f.U.K 25  IM  0 

Grey  23  10  0 

Brown  at  Manchester  19  15  0 

Nitrate 27    0  0 

Litharge,  Flake 19    5  0 

Powder  19  15  0 

Red    Lead,    Genuine,  c.i.t   London 

less  6%  I'."     5  0 

White     ,,  „  Dry 20    0  0        „ 

Naphtha(Wocd):  Miscible,  60o.p 0    2    4  per  gal. 

Solvent 0     2     7 

Potash:  Bichrcuiate...  delivered  England...    0    0  3    per  lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  lli  15  0  per  ton. 

Caustic,  75/80  %    18  12  G        „ 

Chlorate  net    0    0  SJ    per  lb. 

Montreal in  Store,  Liverpool  81  10  0  per  ton. 

I'lussiate  Yellow     net  0     0  ^j  per  lb. 
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£    B.   d. 
Soda:    Ash,  Caustic,  48  %,  Ordinary   ..    net  5    5    0 

Kefined ,650 

„    Carbonated,  48  % ,       5  10    0 

58  %     (Ammonia 

Alkali) net    4  10    0 

,,     Bleachers'     liefined     Caustic 

50/52  % net     6  10    0 

Caustic,  White,  77  % ,     10  12     6 

..       70% „      9  12    6 

■  ■       60% ,       8  12    6 

,,       Cream,  60  % ,       8  10    0 

Crystals,  in  bags 3    0     0 

,,  barrels   3     7    6 

Acetate c.i.f.  Hull  net  16  15    0 

Bicarbonate,  in  1  cwt.  kegs 6  15    0 

Bichromate delivered  England...     0    0    2J 

Chlorate  net    0    0    3J 

Nitrate.. .ex  quay  Liverpool,    ...  ,,    11     0 

Phosphate 9     5 

Prussiate   net    0    0 

Silicate,  Solution,  140°  Tw 4  10 

Sulphate  (Glauber  Salts) 1  10 

(Saltcake,  95%) 1  16 

Sulphur  :  Recovered     4  15 

Roll    6  15 

Flowers 7  10 

Zinc:  Sulphate    6  15 

Shellac:   Standard  TN  orange  spot 9  10 

Messrs.  S.  W.  Royse  and  Co.,  quote  :— 


Barytes  :  Lump  Carbonate,    90/92%    3  10     0  per  ton. 

Sulphate,  No.  1    White 2  15     0 

China  Clay  :  of    various  qualities    for  all 

purposes  ;  prices  from  about 

11/-  to  about  30/-  per  ton, 

f.o.b.  Cornwall :  stocks  also 

kept  at  Runcorn  and  Preston. 

Quotations     given     carriage 

paid. 
Chrome   Ore  :    Basis   50%    c.i.f.  British 

Ports ...     3  10    0 

Manganese:  Lump  c.i.f.  Liverpool  lOJd.     per  metallic  unit. 

Ochre  :  French  JC  f.o.b.  Rouen,  net    2     5    0  per    ton 

„  -.     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 


2J     per  lb. 

3^    per  lb 

0  per  ton. 

0 

3j"b  per  lb. 

0  per  ton. 

0 

0 

0        „ 

0        „ 

0        „ 

0 

0  per  cwt. 


Messrs.  Henry  Bath  and  Son,  quote:— 

£       S.  d.  £,       8. 

Copper,  Ores  of,  10  to  25%     0  15  G     to       0  16 

Keguhis,  45  to  65% 0  16  6    to      0  17     6 

Precipitate,  65  to  80%  ...     0  16  7i  to       0  17     IJ 

Tin  Ores,  70  % 103    0  0    to  105    0    0 

Lead  Ore,  707„ <)  1:5    0 

Blende,  50% 8  13    0 

Calamine 


d. 

6   per  unit. 


Antimony,  .Star  Regulus    62    0    0    to 
Ore  50% 15    0    0    to 


8  16 
63  0 
17    0 


Messrs.  Barrington  and  Holt,  Cartagena,  quote  : 
Iron  Ore. 

-.     d. 

Ord.  50% f.o.b,  Porman 7    8  per  ton. 

Do Cartagena 8    0        ,, 

Special  low  phos.  .,     Porman 

Do.  do.  „     Cartagena 8    2 

Extra  quality  do.  ,,  g    6 

Special  Iron  Ore  ,,  , nominal 

Specular  58%  do.  ,,  11     n 

S.P.  Campanil  Coa.st  ,.  9    li 


Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  for 
vholesale  (juaiitities  on  c-.i.l.   Liverpool  term-s  : — 

COLONIAL  WOODS. 


Quebec  Square  White  Pine...  p 
Quebec  Waney  Board  Pine... 
St.  John  Pine,  18  in.  average 

Lower  Ports  Pine 

Quebec  Red  Pine 

Quebec  Oak,  1st  quality 

Quebec  Oak,  2nd  quality    ... 
Ash     


Hickory 

Quebec  Birch    

St.  John  Birch 

Birch  Planks 

Spruce  Spars    

Deals. 

1st  quality  Quebec  Pine 

2nd    do.  do.  

3rd     do.  do  

St.    John,    Miramichi,  etc., 

Spruce    

Nova  Scotia  Spruce 


cub.  ft.  0 

1 

'.» 

to  0 

3 

3 

0 

2 

8 

0 

3 

0 

2 

4 

0 

3 

0 

1 

3 

0 

1 

0 

1 

6 

0 

2 

0 

2 

9 

0 

8 

0 

1 

H 

0 

2 

0 

1 

6 

0 

2 

0 

3 

3 

0 

4 

0 

2 

U 

0 

2 

0 

1 

6 

0 

2 

0 

1 

6 

0 

2 

0 

0 

9 

0 

0 

11 

0 

0 

10 

0 

1 

rstd.     22 

10 

0  to  32 

10 

17 

0 

0 

22 

0 

11 

10 

0 

13 

0 

Spruce  Boards ,       ,,           6  7    1;       6  12    6 

UNITED   STATES,  etc.,   WOODS. 
Pitch  Pine. 

£  s.   d        £   e.  d. 

Hewn percub.  ft.  0  1     4  to  0    1    8 

Sawn 0  10        0    16 

Planks,  Stowage      ,,            0  0  10        0     10 

Boards,  Prime       per  std.     12  10     0      16     0     0 

Oak  Timber  percub. ft.  0  16       0    2    6 

Oak  Planks   0  16       0    2    1 

East  India  Teak per  load  12  00     19    0    0 

Greenheart 6  I.5    c       7  10    0 

EUROPEAN  WOODS. 
Timber. 

£  S.     d.           £     8.     d. 

Riga  Redwood   _ percub.  ft.  0  1     6  to  0    2    0 

Dantzic    and     Memel    Fir, 

Crown     ,,            0  2     1 

Dantzic    and    Memel    Fir, 

Middling    ,            0  1     ;• 

Stettin    ,           0  19 

Swedish 0  10 

Riga  Whitewood ,            0  10 

Norway  Mining  Timber ,,           0  0    9 

Dantzic   and    Stettin,   etc.. 

Oak „           0  2     6 


Norway  Spars.. 


0  2    6 

0  1  11 

0  1  11 

0  1    3 

0  1    3 

0  10 

0  8    0 

0  1     9 


Red   Archangel  and  Onega, 

1st  quality per  std . 

Bed  Archangel   and    Onega, 

2nd  quality    ,, 

Red  Archangel    and    Onega, 

3rd  quality     ,, 

St.  Petersburg,  1st  quality 

Do.  2nd 

Gefle   

Wyburg ,, 

Uleaborg   .• 

Gothenburg  ,, 


14     0    0      16    0 


10  10 
16  0 
14    0 

11  10 
11     0 

10  0 

11  0 


12  10 
17  10 

15  0 

16  0 
12  10 
12  10 
16    0 
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SELECTED    PATENT5. 


NEW    PATENTS  APPLIED  FOR. 


ENGINEERING-CIVIL,    MECHANICAL, 
ETC. 

277.  F.  W.  Thomas,  Newport. —  Improvements 
in  metallic  packings  ior  piston  rods  and  the  like. 

286.  H.  A.  Francis,  London. — Improvements  in 
and  relating  to  ventilators. 

297.  W.  B.  Savers.  London. — Improvements  in 
and  relating  to  turbines. 

304.  F.  Reichen'B-\ch,  London. — .Vn  improve- 
ment in  distributing  valves  for  gas  engines. 

305.  C.  A.  Carls-Wilson,  Strand.  London.— 
Improvements  in  and  or  connectetl  with  railway 
wagons. 

317.  A.  W.  Walker  and  W.  W.  Walker,  jun.. 
Liverpool. — Improvements  in  or  appertaining  to  rotary 
engines  or  pumps. 

318.  F.  Ogdex.  Keighley. — Improvements  in  or 
appertaining  to  means  for  lubricating  rotary  shafts 
or  the  like. 

320.  R.  A.  .MviR,  Glasgow. — Improvements  in 
conveyors. 

346.  I.  A.  TiMMis  and  R.  B.  Timmis.  London. — 
Improvements  in  engines. 

350.  N.  F.  Johnson.  London. — Improvements  in 
and  relating  to  the  furnaces  of  steam  boilers. 

355.  J.  Evans.  London. — Improvements  relating 
to  the  pistons,  plungers  or  like  parts  of  engines,  pumps, 
and  other  machines. 

358.  C.  H.  R.  ScmvARZ,  London. — Improvements 
in  pile-driving  machines. 

360.  J.  J.  Elev  and  T.  Nawthrop,  London. — 
Improvements  in  wagon  axle-boxes. 

149.  H.  H.  Lake,  London. — Improvements  in 
devices  for  feeding  air  to  furnaces. 

151.  F.  W.  HowoRTH,  London. — Improvements  in 
igniting  mechanism  for  explosive  engines. 

164.  H.  ScHMioT.  London.  —  Improvements  in 
shaping  and  cutting  machines. 

174.  H.  J.  Haddan,  London. — Improvements  in 
horse-power  indicators  and  overload  alarms  for  steam 
engines. 

187.  Willans  and  Robinson.  Ltd.,  and  J.  C. 
I'EACHE.  London. — Improvements  in  steam  turbines. 

229.  J.  Kofoed,  London. — \'alve  mechanism  for 
duplex  steam  pumps. 

231.  A.  H.  Curtis  and  The  Sturtevant  Engineer- 
ing Company'.  Ltd.,  London. — Improved  unit  system 
of  bins  shelving  or  pigeon  holes  for  keeping  engineers 
and  all  other  forms  of  small  part  stores.  ; 


245.  S.  H.  Adams,  Scotswood-on-Tyne.  —  Im- 
provements in  sliding-disc  \alves. 

246.  S.  H.  Adams.  Scotswood-on-Tyne. — Improve- 
ments in  screw-down  valves  and  the  like. 

270.  A.  Alltree.  Manchester. — Improved  locking 
device  for  levers,  taps,  nuts,  and  the  like. 

274.  W.  A.  OuBRiDGE,  Coventry. — Improvements 
in  chucks. 

275.  C.  Ridley.  Coventry. — Improvements  in  or 
relating  to  valve  grinders. 

10.  H.  S.  Booth.  Manchester. — Improvements 
in  the  construction  of  cylinders  and  pistons  of  the 
trunk  or  single  acting  type  applicable  for  motors, 
compressors,  pumps,  and  similar  apparatus. 

23.  A.  DoBSON,  Glasgow. — .\n  improvement  in  the 
valve  arrangements  of  steam  or  other  engines. 

4;.  F.  S.  Handcock.  W.  RtsT  and  L.  Dunn.  Bristol. 
— Improvements  in  smokeless  furnaces  for  steam 
generators,  brick  kilns,  and  destructor  furnaces. 

63.  R.  E.  Phillips,  Loudon. — Improvements  in 
apparatus  for  removing  supertiuous  metallic  coating 
from  sheet  metal. 

68.  A.  J.  BoVLT.  London. — Improvements  in  or 
relating  to  metallic  piling. 

89.  B.  H.\iGH,  London. — Improvements  in  smoke 
consumers  for  boilers,  furnaces  and  the  like. 

93.  A.  J.  CuMiNo,  London. — Improvements  in 
roller  bearings. 

97.  C.  E.  S.  McCann  and  R.  Colson,  London. — 
Improvements  in  means  for  testing  wires,  wire-ropes, 
and  the  like,  or  for  indicating  variations  in  the  cross- 
sectional  area  of  wires,  wire-ropes  and  the  like  owing 
to  faults  in  manufacture,  deterioration  during  use  or 
from  other  causes. 

115.  J.  T.  Cope.  Birmingham. — Improvements  in 
the  wings  or  blades  of  air  (jropellers  or  fans  and  methods 
of  fixing  same. 

117.  J.  SouTHALL.  Worcester.  Improvements  in 
hot-air  engines. 

130.  .\.  Hauff.  Wiirtemberg.  —  Knife-grinding 
apparatus  for  planing  machines. 

371.  G.  C.  Mitchison,  London.  —  Improvements 
in  or  relating  to  machines  for  the  manufacture  of 
blocks  or  slabs  of  plaster,  cement  ami  the  like. 

379.  E.  S.  Hough,  London. —  Improvements 
in  and  relating  to  automatically  operating  safets 
valves  for  boiler  gauge  glasses  and  the  like. 

?8i.  W.  Pervbnko,  London.  —  Improvements 
in  locomotives. 

386.  T.  Harfleet  and  .\.  T.  Wheeler,  London.— 
Improvements  in  apparatus  for  taking  samples  from 
bulk  of  cement,  sand  or  analogous  substances. 

397.  J.  Weller.  London.  —  Improvements  in 
universally  flexible  joints  for  coupling  shafting  ami 
for  like  purposes. 


424-  ^V.  P.  Thompson.  Liverpool.— Improvements 
in  steam  generators.  (Warren  Sevmour  Johnson, 
I'nited  States.) 

425.  W.  P.  Thompson-,  Liverpool.— Improvements 
in  apparatus  for  generating  fluid  pressure.  (Warren 
Seymour  Johnson,  United  States.) 

430.  L.  A.  HiNDLEV,  Wimbledon.- Improvements 
in  steam  boilers. 

432.  A.  G.  C.\REY  and  W.  Lawrenxe,  London. — 
Improvements  in  the  method  of  circulating,  heating, 
cooling,  purifying  and  softening  water  and  in  apparatus 
therefor.  ( 

442.  C.  H.  J.AEGER.  London. — Improvement  in 
vt-ntrifugal  and  turbine  pumps  and  the  like. 

ELECTRICAL. 

21.  G.  H.  SiDEBOTHAM.  Manchester. — Improvements 
in  automatic  circuit  breaking  appliances  for  overhead 
trolley  and  other  electric  wires  or  cables. 

24.  W.  E.  Hitch.  Oxford.— Improvements  in  or 
relating  to  electric  cable  conductors. 

52.  C.  Je.^ntaud.  London. — Use  of  a  special 
active  material  for  manufacturing  accumulators. 
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SHIPBUILDING,     ETC. 

106.  G.  F.  Steede,  Tralee. — Improvement  relating 
tO  submarines. 

161.  J.  Neum.\ier,  G.  L.  Baldalf,  and  A.  Klein, 
Liverpool. — Improvements  in  torpedo  guards  or  nets. 

1 88.  L.  J.  JoHNSEX,  London. — .\dmirals  and 
captains  life  and  messenger  Ixjat  and  improved  wind 
shute,  also  storage  boat. 

Z-,  .  W.  M.  Walters,  Liverpool. — Improvements 
in  the  construction  of  ships. 

268.  M.  Houzeau,  Paris. — Dismountable  rudder 
with  propeller-screw. 

281.  A.  Hattan.  Kingston-on-Thames. — Improve- 
ments in  buoys  for  locating  sunken  vessels. 

357.  W.  W'lLLS  and  W.  E.  Crook,  London. — Im- 
provements in  the  propulsion  of  boats  and  the  like 
vessels. 

395.  R.  Turner,  Glasgow. — Improvements  in  and 
relating  to  stockless  anchors. 

437.  O.  SiLBERRAD,  Loudou. — Improvements  in 
explosives  for  use  in  torpedoes  and  the  like. 


222.  P.  H.  Thomas,  London. — Improvements  in 
vapour  electric  converters. 

226.  S.  G.  Brown,  London. — An  improved  method 
of  and  means  for  obtaining  and  working  electric  currents 
of  high  periodicity. 

238.  V.  .\.  FyxN,  London. — Improvements  in  single 
phase  alternate  current  commutator  motors. 

292.  A.  J.  BouLT,  London. — Improvements  in  or 
relating  to  high  pressure  electrical  apparatus. 

29?.  G.  C.  Marks,  London. — Improvements  in 
telegraphic  transmitters. 

302.  Siemens  Bros.  .\nd  Co.,  Ltd.,  London. — 
Improvements  in  electricity  meters.  (Siemens' 
Schuckertwerke  G.m.b.H..  Germany.) 


374.  W.  V.  D.  Kelley,  London. — An  improved 
thermal  electric  switch. 

376.  Siemens  Bros,  and  Co..  Ltd..  London. — 
Method  of  and  apparatus  for  influencing  an  electric 
circuit  in  dependence  upon  the  load  of  a  continuous 
current  motor  situated  in  another  circuit.  (Siemens' 
Schuckertwerke  G.m.b.H.,  Germany.) 

378.  Siemens  Bros,  and  Co.,  Ltd.,  London. — 
Improvements  in  electrical  signalling  apparatus. 
(Siemens  and  Halske  Akt.-Ges.,  Germany.) 

385.  The  British  Thomson-Houston  Company. 
Ltd.,  and  F.  Holden,  London. — Improvements  in  and 

relating  to  ck-utric  measuring  apparatus. 


1       i';,i;mtt,    Cardiff. — .\    combined  sinking  and 
bricking  frame  for  circular  and  other  shafts. 

34.     J.  Bi.asweiler,  London. — Flat  mine-rope. 


IRON  AND  STEEL    METALLURGICAL. 

60.  T.  C.  King,  London. — Improvement  in  method 
of  desulphurising  and  nodulising  substances  containing 
iron  compounds. 

6;.  G.  T.  HoLLOWAY,  London. — .\  new  or  im- 
proved process  for  the  production  of  zinc  oxide  from 
solutions  of  zinc  salts. 

-4.  J.  Brooks,  London.— .\n  improved  com- 
position for  moulds  for  metal  castings,  cores,  and  the 
like. 

76.  S.  O.  CowpER-CoLES,  London. — Improvements 
in  the  electrol)i:ic  manufacture  of  metal  wire,  strip  or 
the  like. 

98.  SociETE  .\nonyme  des  Fonderies  et  Lami- 
xoiRS  DE  Biache  Saint-Vaast,  London.— Process 
and  apparatus  for  mechanically  discharging  com- 
minuted materials  from  receptacles,  retorts,  or  crucibles 
whether  cold  or  heated  and  in  particular  the  crucibles 
of  zinc-smelting  furnaces. 

165.  J.  M.  Porter,  London.  —  Improvements  in 
exhaust  mufflers. 

181.  E.  Hammesfahr,  London. — Improvements 
in  the  manufacture  of  steel  blocks  and  steel  bars. 

324.  D.  Bates  and  G.  W.  Peard,  Liverpool.— 
Improvements  in  or  connected  with  the  annealing  of 
metals. 

348.  S.  J.  Robinson  and  G.  Rodger,  Sheflield.— 
Improvements  in  the  construction  of  ingot  moulds  for 
use  in  compressing  machines. 

375.  C.  Schlickeysen.  London. — Improvements 
in  crushing  mills. 

347.  Fraser  and  Chalmers.  Ltd..  London.— 
Improvements  in  toggle  arms  particularly  adapted  for 
use  in  rock  breakers  and  like  machinery. 
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ABRIDGED    SPECIFICATIONS. 


J.  Wilkinson.  Birmingham,  Alabama, 
U.S.A. —  19.S29. — Relates  to  a  method  of  governinc; 
the  stage  pressure  in  turbines  divided  into  stages  in  each 
of  which  a  wheel  revolves  is  shown  in  fig.  i .  Within  the 
partition  i  are  valves  4  which  slide  in  the  cylinders  5  so 
that,  when  they  are  in  the  inner  position,  the  passage 
through  the  partition  is  closed,  and  vice  versa.  „Tnese 


FIG. 7. 

t ,  ■  .  'r  •  i''f*: 

1  . .  '    ■ 

■     V      .       '     .'-'^ 

:  ",.' '  ) 

valves  arc  fluid-actuated.  One  end  of  each  cylinder 
5  is  connected  to  the  cylindrical  chamber  10,  the  other 
end  being  open  to  the  stage  fluid.  Within  the  chamber 
10  revolves  a  differential  piston  i(S.  Kluid  from  the 
boiler,  initial  stage,  or  other  source  of  high  pressure 
is  admitted  to  the  part  1 1 .  the  stage  fluid  being  admitted 
to  the  opposite  end  of  the  chamber  l)y  the  pipe  14. 
The  space  1 2  is  open  to  the  atmosphere.  The  oblique 
packing  causes  an  intermittent  or  pulsatory  flow 
to  "the  adjoining  pipe  22.  thus  preventing  wire-drawing. 


The  arrangement  as  applied  to  a  reversing  turbine  is 
shown  in  figs.  4  and  5.  The  wheel  2  has  two  sets  of 
vanes  as  shown  in  fig.  7,  and  the  partition  has  two 
valves,  separated  by  a  partition.  The  ends  of  the 
valve  chambers  communicate  with  the  cylinder  35 
containing  the  piston  valve  34.  The  alternate  chambers 
of  this  cylinder  are  supplied  with  high-pressure  fluid, 
the  others  being  in  communication  with  the  differential 
piston  chamber.  By  moving  the  piston  valve  34, 
the  inner  or  outer  valves  in  the  partition  may  be  held 
closed,  when  the  others  are  controlled  as  before  by  the 
differential  piston. 


T.  M.  WilKins  and  C.  E.  Remsberg,  Seattle. 
Washington,  U.S.A.— 19.152.— Relates  to  feed- 
pump regulators. —  In  order  to  keep  the  water  in  the 
boiler  at  a  normal  level,  fhe  supply  of  steam  to  a  boiler 
feed-pump  is  automatically  controlled  by  the  con- 
traction and  expansion  of  a  pipe  S  opening  into  a 
boiler  column  14,  or  a  part  communicating  therewith. 
The  pipe  8  is  connected  to  a  throttle  valve  7  in  a 
casing  2  located  in  the  steam-supply  pipe  of  the  pump, 
and  extends  within  the  boiler  column  to  the  normal 
water  level.  When  the  pipe  S  is  filled  with  water  and 
contracts,  it  draws  the  valve  7  to  its  seat.  When  the 
water  level  falls  and  the  pipe  8  becomes  filled  with 
steam,  the  valve  is  opened,  allowing  steam  to  pass  to 


the  pump.  The  casing  2,  which  has  its  inlet  and  outlet 
on  opposite  sides  of  the  valve  seat,  is  connected  to  a 
bush  in  the  end  of  the  boiler  column  by  stays  17.  The 
stem  of  the  valve  7  is  connected  to  the  pipe  8  through 
a  T-fitting  ' '  provided  with  an  air-escape  valve  13. 
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'•  ALTERNATING     CURRENTS. 

Their  Tlu-orv,  Generation  ami  liaiistormaliou.  By 
.VUred  '  Hay.  D.Sc.M.l.E.E.  Harper  Bros. 
6s.  net. 
Profuselv  illustrated,  this  work  is  one  that  is  bound 
to  find  favour  with  the  student  ;  the  type  is  clear  and 
the  matter  is  set  out  in  a  manner  conducive  to  lucidity. 
The  author's  aim  has  been  to  furnish  the  reader  with 
a  general  account  of  the  principles,  construction  and 
use  of  alternate-current  measuring  instruments, 
generators,  motors  and  transforming  machinery. 
Special  attention  is  devoted  to  methods  of  testing. 
The  first  three  chapters  deal  with  the  theorj-  of  the 
alternate-current,  and  the  auth,or  informs  us  that  he 
has  endeavoured,  as  far  as  possible,  to  exclude  every- 
thing of  a  purely  academic  or  historical  interest.  On 
the  other  hand,  he  has  not  hesitated  to  devote  ample 
space  to  matters  which  are  either  not  generally  under- 
stood, or  which  are  of  too  recent  origin  to  have  found 
their  way  into  many  text  books.  Its  practical  useful- 
ness is  enhanced  by  a  good  index. 

"HYDRAULIC  TABLES." 

By  Gardner  S.  Williams,  M.Am.S.C.E..  and  Allen 
Hazen,  M.Am.S.C.E.  New  York,  John  Wiley 
and  Sons.  London,  Chapman  and  Hall. 
6s.  6d.  net. 
This  excellent  collection  of  tables  has  been  drawn 
up  to  show  the  loss  of  head  due  to  the  friction  of  water 
flowing  in  pipes,  aqueducts,  sewers,  etc.,  and  the 
discharge  over  weirs,  as  computed  by  the  Hazen- 
Williams  hydraulic  slide  rule,  based  upon  a  given 
formula.  .\11  the  computations  of  figures  con- 
tained in  the  volume,  except  a  few  fundamental 
ratios,  have  been  made  with  the  slide-rule,  and 
only  such  accuracy  has  been  sought  as  can  readily 
be  obtained  by  this  method  of  computation.  But  the 
tables  should  be  useful  to  those  not  accustomed  to 
the  use  of  the  slide-rule,  and  also  to  those  who  use  the 
slide-rule,  as  a  reference  showing  velocities  and  velocity 
heads,  and  establishing  the  position  of  the  decimal 
point.  The  following  is  a  brief  synopsis  of  the  contents  ; 
Increasing  friction  with  age,  how  computed,  and 
indicated  in  the  tables  ;  observations  of  flow  in  all 
classes  of  pipes  ;  relative  discharging  capacity  of 
aqueducts,  also  a  table  of  flow  in  aqueducts  ;  table 
of  slopes  required  to  produce  certain  velocities  in 
sewers  ;  tile  sewer  table,  circular  brick  sewer  table  ; 
decrease  in  carrying  capacity  of  cast-iron  pipe  with 
age  ;  comparison  of  results  with  those  of  Coffin  and 
Weston  ;  metric  pipe  table  ;  loss  of  head  in  N'enturi 
meters  ;    under  drains  for  sand  filters,  and  flow  over 


BOOKS   RECEIVED. 


"Dynamo-Elcclric  Machinery."  A  manual  for  stiidtnls  of  Electro- 
technics.  Bv  Silvanus  P.  Thompson,  D.Sc,  B.A.,  F.R.S.  Seventh 
Edition.  Vol  II  Alternating-Currenl  Machinery.  E.  and  F.  N'.  Spon. 
30s.  net 

"Visits  and  Excursions  at  the  Sheffield  Meeting,  September  25th  to 
September  xith,  igos.'  Reprinted  by  the  authority  of  the  Council  from 
the  lournal  of  the  Iron  and  Steel  Institute,  Published  at  the  offices  of 
the  Institute. 

"  Cornell  UniveisUy  Library."     Librarians  Report,  lt)04-liio5 

"  Builders'  Work  in  Its  Legal  Aspects."  Edited  by  Paul  N.  Hasluck. 
Casscll  and  Co.    fis,  net. 


The  General  Electric  Company,  Ltd.,  have  issued 
an  entirely  new  catalogue  ot  "  Witton  '  single 
two  and  three-phase  generators,  with  stationary 
armature  and  revolving  field.  The  chief  dimensions, 
etc.,  of  these  generators  are  carefully  tabulated  and 
their  application  is  illustrated  by  a  fine  series  of  half- 
tone blocks. 


Stttitevant  Engineering  Company,  Ltd.,  Catalogue 
No.  43,  dealing  with  Sturtevant  "  Steel  Plate 
Fans,"  reminds  us  of  the  excellent  scheme  by  wlucli 
this  company  is  now  arranging  for  the  filing  ol  its 
literature  in  a  special  expanding  catalogue  cover. 
The  construction  of  these  fans  is  characterised  by  a 
heavy  cast-iron  standard  which  carries  the  two 
self-oiling  bearings,  affording  rigid  support  to  the 
shaft,  and  ensuring  durability  and  smooth  running 
for  long  periods  without  special  attention.  The 
casings  and  wheels  are  built  of  substantial  steel 
plate  ;  the  wheel  is  overhung  on  the  shaft,  leaving 
the  inlet  entirely  unobstructed  so  tliat  pipe  con- 
nections can  readilv  be  attached  when  necessary. 
"  Steel  plate "  fans'  are  used  for  ventilating  and 
drying  purposes,  especially  in  connection  with 
Sturtevant  steam  air  warmers  ;  in  mechanical 
draught  installations  both  for  land  and  marine 
boilers  ;  for  removing  smoke  from  forges,  and  for 
exhausting  steam,  foul  gases,  etc.,  from  spaces  in 
which  they  are  produced. 

Attention  is  drawn  to  the  fact  that  the  true 
test  of  a  fan's  efficiency  is  not  simply  its  volumetric 
capacity  against  no  resistance,  but  its  voluraetric 
capacit'y  per  horse  power  when  working  against 
a  specified  resistance.  A  small  fan  run  at  high 
speed  although  possibly  cheaper  in  first  cost,  may 
easily  require  50  per  cent,  more  power  than  a  larger 
fan  run  at  a  slower  speed  would  take  to  do  tlu-  ~ame 
work.     The  catalogue  is  fully  illustrated. 


The  Delta  Metal  Company,  Ltd.,  East  Greenwich,  S.E.. 
have  issued  an  interesting  description  dealing  with 
their  high-speed  brass.  They  have  produced  an 
allo>-  by  the  extrusion  process,  aptly  named 
■  Dixtrudo,"  which  is  likely  to  cause  somewhat 
of  a  revolution  in  the  manufacture  of  small  brass 
articles.  The  extrusion  process  invented  by  Mr.  A 
Dick  is  ah-eady  well-known,  and  articles  produced  by 
it  are  in  common  use.  "  It  consists  in  the  squirting  of 
heated  metals  through  dies  of  any  conceivable  shape 
by  means  of  hydraulic  pressure,  frequently  excoo<ling 
^o  tons  per  square  inch.  Such  pressures  exerted 
upon  the  metal  while  in  a  serai-plastic  condition 
give  a  highly  homogeneous  product,  strong,  ductile, 
and  free  from  the  defects  frequently  found  in 
ordinary  castings.  The  proce.ss  has  now  lieen 
developed  to  such  a  high  pitch  of  perfection  that  by 
a  judicious  mixture  of  the  ingredients  a  brass  can  be 
produced  of  almost  any  section  which  can  be  tooled 
at  a  speed  far  beyond  the  dreams  of  brass  turners. 
Indeed,  it  is  claimed  that  for  small  articles  which 
have  hitherto  been  cast  in  the  ordinary  way,  not 
only  can  a  better  article  be  produced  from  extruded 
bar's  of  the  new  metal,  but  also  on  account  of  the 
enormous  speeds  at  which  they  can  be  finished  by 
unskilled  labour,  an  appreciable  saving  can  be 
effected  in  the  cost  of  the  ultimate  product.  " 
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CALLENDER'S 


CABLE  6   CONSTRUCTION    CO.   Ltd. 


Telegrams:   "  CALLENDER,  LONDON. 


Telephone:    1911    Holborn. 


Head  Office. 

Hamilton  House. 
Victoria 

Embankment. 


Works. 

Belvedere. 

Kent. 


L»,ini    Clleoi^r    M»io>    for   ths    Ljocishirj    EU.-lr,c   pjwer    Co 


Ice  Making  and  Refrigerating  Macliinery. 


CARBONIC 
ANHYDRIDE  (CO) 


AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS. 


2.800  Machines  Sold  to 
Date. 


Results    Guaranteed. 


Prompt  Deliveries. 

AWARDED     SILVER 
MEDAL.  R.A.  SHOW. 

1904. 


H.  J.  WEST  6  CO.,  Ltd., 

114     118,     SOUTHWARK     BRIDGE     ROAD. 


CABI.ES:   "SAXOSUS." 
TELEQRAMS:    "  COPPE  RWORM 
PHONE  ■   879    HOP. 


LONDON,     S.E. 

s>  to  M.M.   Oovtrnmeat.    Wmr  Ocpmrtment. 
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John  Fowler  &  Co.  Oeedsutd 


ENGINEERS 


STEAM    PLOUGH    WORKS, 
LEEDS. 

Our    works,  founded  in  I8S0. 


ENGLAND. 

;r  upwards  of   14  acres, 


6.  LOMBARD  STREET, 
LONDON,  E.C. 

employ    about   2.500    oiea. 


OVER     11,000     ENGINES    MADE    AND    SUPPLIED. 

The  Largest  IVIanufacturePs  in  the  World  of 

Traction    Engines 

FOR  THRASHING,   HAULING, 
FOR  ALL  FARM  WORK. 

ROAD   LOCOMOTIVES, 

ALL     KINDS    OF     TRANSPORT, 

SPECIALLY    CONSTRUCTED 

Heavy  Haulage  and   Long  Distances. 


Fowler's  Road   Engines  effect   a 

Steam  Road  Rollers 
an'  Road  Scarifiers 

The   Best. 
Most   Efficient. 
Most   Economical. 


of  40  per  cent,  to  60  per 


Animal  Traction. 


Fowler's  Uoad  liollers  are  -so  de, 
signed  that  they  are  easily  con- 
verted into   Traction  Engines. 

All  abuve  Engines  can  be  used  for  Driving  every  kind  of  Machinery  by  Belt. 


REFERENCES     TO     USERS     IN     ALL     PARTS     OF     THE    WORLD. 
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Engines,  &c. 


MCLAREN'S 

Steam  Ploughs 

AND  TRACTION   ENGINES. 

Citalngues   and    Rimphlets  mailcil    free   on   application   Ic— 

J.  &  H.  McLaren,  Midland  Engine  Worics,  LEEDS. 

Cable  Add,c>,:  "  McLARBN.   LEEDS. 
Codes  used    ABC  4th  and  5th    Editions.     LIEBERS. 

Established   187". 


RAILS 


FISMPLATES,  BOLTS, SPIKeS.OnfllRS&c.| 

IT  ""■  li 
POINTS  AND  CROSSINfiS 


^xys^milRTH,. 


THE  HUNSLET  ENGINE  CO., 

LEEDS.  <■■''>• 


MANUFACTURERS    OF 


TANK   ENGINES 
Of  all  Descriptions. 


Designs  and  Specifications  Supplied 
or  Worked  to. 


'  Eneine.  Leeds 


BALDWIN    LOCOMOTIVE    WORKS. 


Broad 

and    Narrow' 

Gauge 


Locomotives 


Single 

Expansion 

and    Compound. 


A\ine, 
Furnace 

and 

Industrial 

Locomotives. 


Electric 

Locomotives 

with 

We-stinghouse 

Motors  and 
Electric  Trucks 


Burnharn,  Williams  &  Co.,  Philad<>lphia,  Pa.,  U.S.A. 

General   Agania  :     SAMDERS    «    CO.,    110,    Cannon    SIroal,    London,    E.G. 

Cable    Addresses:    "BALDWIN.    PHILADELPHIA';    "SANDERS.    LONDON.- 


PAGE'S     WEEKLY. 


JAMARY    19,   19<y>. 


^iWWUlll^lLTf    "    Miscellaneous 

. ri     ^ =« : ' J, ^ " ' 


The  LEEDS 


FORGE  CO. 

^^ts.  LTD. 


Builders  of  all-steel  Four-wheeled  and  Bogie  Wagons  of  all  capacities,  and  everj'  description  of 

Pressed  Steel  Underframes  and  Bo?ies  for  Railway  Rolling  Stock. 

Advantages  of  Pressed  Steel  Rolling  Stock  ;  Lowest  Tare.    Greatest  Capacity  and  Strength,  Durability. 

Interchangeability  of  Parts,  Small  Number  of  Pieces. 


Agents:    TAITE    &    CARLTON,   63,   Queen   Victoria    Street,    LONDON,   E.G. 


^  COKE  OVENS  ^ 


AND     THEIR     HISTORY. 


Price  1  6  Post  Free. 


Seventeen  Whole  Page  Plates. 


CONTENTS. 


.Coke 


"Hive  Coke  Oven. 

Ac   Company's  Bee-1 

ee-Hlve  Coke  Oven.  1903 

ictlon  of  the  Modern  Coke  Ovens 

uoDB-Carves  Coke  Oven. 

met-Solvay  Coke  Oven. 

s  Coke  Oven. 
Hllgeoatock's  Coke  Oven, 
to    HoflTtaann  Coke  Oven 
•to  Hllseostock  Coke  Oven 


Coke  Oven 
Franz  Bruack  s  Coke  Oven. 
Eoppers  Coke  Oven. 
Von  Bauer  s  Coke  Oven. 


The  Products  of  the  By-Product  Recovery  C( 
The  Value  of  the  By-Producie  of  Coke  Ove 
List  of  the  Principal  Patents  Granted  f^om  U 


PAUL   J.    MALLMANN,    M.A., 

Civil  and  Consulting   Engineer  and  Coke  Oven   Expert, 
110=118.  Victoria    Street.  Westminster.  London.  S.W. 
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|||pi^©[il;^^^lI^[LTf  Boiler  Mountings,  &c.j 


WHEN   ORDERING   NEW   BOILERS   OR    PIPE   LINES 


SPECIFY 


WINN  S  RELIABLE  BOILER  MOUNTINGS 
--VALVES. 


CHARLES    WINN    &    CO.,    MAKERS.   BIRMINGHAM. 


''New  Zealand 
Mines  Record."  | 

PRICE    Is.  } 


^v  A    MONTHLY  JOURNAL  issued  by  the  New  '& 

^!  ■^^    Zealand   Government   Mines   Department,  |g 

^!  containinj;   information    respecting   the    Mining  |^ 

^!  Industry  in  New  Zealand,  abstracts  of  Geological  f^ 

^!  Reports,  Reports  from  tlie  Wardens  of  the  Gold-  1^ 

^i  fields,  and  Reports  of   the  Inspectors  of  Mines,  j^ 

'';  <S:c.,&c.  t 

I                            f 

^.  Copies  can  be  obtained  at  the  New  Zealand  p 

%;  (iovernment  Office,  13,  Victoria  Street,  S.W.,  and  j*" 

^  Messrs.  Eyre  and  Spottiswoode,  East  Harding  W 

^  Street,  Fetter' Lane,  K.C. ;  also  of  Messrs.  Strfet  1? 

^  AND  Co.,  30,  Cornhill,  E.C.  ^ 


l^l<=^S?^j«=^t«==?l«=^l«=^/l«='S'i«==S'i<= 


^l<"'i'i'!'i>i*"»l'CS 


The 


Stirling  Boiler. 


The  STIRLING   BOILtR  CO., 

Limltod, 
Head  Office  and  WorKs: 

MOTHERWELL,     N.B. 

London  Office:  25,  Victoria  St.,  Westminster 
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Bessemer  Plant       | 

SMALL  BESSEMER  PLANT 

(UNCKENBOLT     SYSTEM) 

For  the  Production  ot  Steel  and  Iron  Castings  of  Highest  Qualities, 

as  in  use  at  the 

North   German   Lloyd  Repairing  Works,  Bremen. 


REFERENCES:- 

THE    STETTIN    VULCAM    CO.,   STETTIX-BRKDOW  THE     WESER     CO..     LTD.,     BREMEN. 

THE     BUKGEOISE     CO.,    LTD.,    BRUGES.  NORTH    GERMAN     LLOYD    REPAIRING    SHOPS,    BREMEN, 

1--.<EDKRICK  KUrPP,     LndTED,    ESSEN, 

Cost  of  Plant  and  License  depends  on  the   Particular 
Requirements    of  the   WorKs. 

For  full  Particulars  aad  permission  to  see  Plants  In  Operation,  apply  to  — 

Paul  Jm   MaUntann,   m.a., 

110=118,  Victoria  Street,  LONDON,  S.W. 


Jam  AHY   ly,   igoc. 
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The  Up=to=Date  Boiler=House  of  1906 

Is   installed    with  [J  ^^  |^  |^  |  ^^  Plant. 

"BENNIS"  STOKERS    AND    COMPRESSED    AIR    FURNACES. 

"BENNIS"  ELEVATORS     AND     CONVEYORS. 

"BENNIS"  COAL     AND     A3H     HANDLING     PLANT. 

"BENNIS"  STEEL     STRUCTURAL     WORK. 


Elixir  it  Supply  C"  s  \V. 


To   make   your    Boilcr-HoUSC    an     EcOI\OIT\ic      SuCCCSS 

Write    for  free    Pamphlets    describing    plant    installed    In    important 

BOILERoHOUSES. 

LIGHT    6    POWER    STATIONS,    and 

COLLIERIES,     etc. 

BENNIS,    Little    Hulton,     BOLTON 
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MORTAR     MILLS 


STRONG, 
DURABLE, 
EASY    RUNNING. 


Designed  to  stand 

Rough  Wear  and  Tear. 


Requires  less  Power  to  drive  than 
any  Mill  on  the  Market. 


Note  the  Guards  round  Pan  and 
Gearing. 


HORSFALL  DESTRUCTOR  CO.,  LTD.,  Armley,  LEEDS. 


•DESTRUCTOR. 


A. B.C.    15th     Edition)    and     LIBBER'S    STANDARD. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


EIMKE'S      ROTATIVE     PUMP 


Best  of  all  Systems 
for  all   Liquids. 

4.000  Pumps  under 
my  System  (with  a. 
capacity  up  to  15,000 
litres     per     minute) 


Enke's  Precision  blower. 


CARL  ENKE,  Sehkeuditz-Leipzig,  GERMANY. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works,  HOBOKEN.  near  ANTWERP. 

Specialities  :  APPLIANCES  FOR  PUBLIC  WORKS  :— 
Urcdgcrs.  —  Elevators.  —  Excavators. — Tugs. —  Centrifugal 
I'umps.— Sand  Pumps. — Ballast  Barges.— Lighters.— Yachts.— 
Hand,  Steam  and  Hydraulic  Cranes.— Drawbridges.— Pontoons. 
—Derricks.— Hand  and  Steam  Winches.— Steam  Engines.— 
Traction  Engines.— Plant  for  Blast  Furnaces.— Steel  Works, 
Rolling  Mills.— Gasholders.— Steam  Hammers. — Shearing  and 
IMatc-cdgc  Planing  Machinery,  itc. 


JANIARY    19,    I90f>. 
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Tubes 


MANUFACTURERS    OF 

Weldless  Steel 

and  .  .  . 

Iron 
Tubes, 

Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   .    . 


Steam  Mains, 


HOLLOW  FORCINGS. 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS 
Etc..  Etc. 
Quoted  for  on  . 
receipt  of  .  .  . 


Snper-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 


Tubes  Limited 

BIRMINGHAM 


Nat.  Telephone    No.  :  25S2.     Telegrams  :  "  Cylinders,  Birminghar 
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ilpA®i^:^llM^)f    Pumps  and  Tanks 


BOILER 
FEED  PUMPS 

(Hall's    Patent.) 

ECONOMICAL 

AND 

EFFICIENT, 


An    IDEAL    PUMP    tor  General    Boiler 
Feeding   Purposes. 


J.  P.  Hall  &  Sons,  Ltd., 

Engineers,     PETERBOROUGH. 


F.  A.  KEEP,  JUXON  &  Co 


ttedWori 


OF    EVERY    DESCRIPTION 


TANKS 

FOR 

ALL  and   EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE    and 
CONSTRUCTIONAL 
IRONWORK. 

rorward     iVorks, 

BARN     STREET, 

BIRMINGHAM. 


Jantary  ly,  icioft. 
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iii^lllSiLTf     '      Pumps,  &c. 


Air  Compressors  &  Pumps 


by 


JOHN    Z.  THOM, 


PATRICROFT.    near    MANCHESTER. 


R.m.  8opcrnmcm 


Telephone:  69  Eeeles. 


Teleirrams     "Thorn.  Palricroft. 


CJ^W  For  the  information  of  Readers 
^A  \S  ^"'^  Subscribers,  we  beg  to 
^"  J  J        announce  that 

I  Page's  ttlecklv 

is     published     hal.'-yearly,    in 
two  volumes, as  follows  ;  — 


Half  Morocco        30    O 
Qrecn  Cloth     .        IS    O 


Strand,  I,oiidon,  W  1 


HIGH    LIFT 

Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES 

OUR    SPECIALITY. 


Mil^l  r  iMv  .1.1  'v  t.r  ill  litis,  with  hIghMlelllcttncy, 
specially  lor  dirtcl  coupling  wllh  Electromotors,  ilso 
hlgli-spttd    Eltclrlcil    Pluogtr-Pumps    lor  »ll   str»lc«s. 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Cern^any. 
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'i :' ^llMTJf  Electrical  Apparatus 
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Electrical  Apparatus 


GREENWOOD  &  BATLEY.  Ltd., 


ALBION  WORKS, 

LEEDS. 


ENGINEERS'  GENERAL  TOOLS    and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Great  Variety  of  Purposes. 

Dc   Laval  Patent 

Steam  Turbine 

Dynamos. 

Turbine  Motors,     j*— 5 

Pumps  and  Fans, 


Representative  In  South  Africa  :- 
W.  G.  TEBBUTT. 
PC     Box    1471  Cape  Towr 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 


Eynamo   for    Electrolyiic    W< 


ID^nmnos^^  S^otdr sn^s© 


m'^^^<^m  IE)  iF(Q)^o^:  .?i^iiiasES5|ip 


Aktiencesellschaft 

JMkk  Vetted 


Telephone  and  Telegraph  Works 
BERL,IN,\V: 

INSTRUMENTS  W  BCST  AND  APPROVED  CONSTRUCTION. 

Ilium  Cdlaioguts  suiiplltd  to  Iht  TRADE  only  ( 


Telephone   Apparatus 

l-"nr   l)nln^.•^tiL■  T^i-.  lown  Liiit^.  iml   Long 
I)i^laIK■es  "i;!!  ll.ittciy  and  M.iyiif.o  Call.  ' 

Central   and   Multiple 

.    .    Switchboards. 
Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 


JANL-AKY    19.    I9C6. 
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A 


BUILDINGS  should    be    HEATED   and   VENTILATED  with  PURE  AIR. 

"SIROCCO"  FANS, 

"SIROCCO"  AIR  HEATERS, 

AND 

'SIROCCO"   AIR    COOLING    AND 
FILTERING  APPARATUS. 

Highest    Award,     Grand    Prize,   St.    Louis 
Exposition,   1904. 

DAVIDSON  £  CO.,  L=i=r' Belfast. 

13,  Victoria  Street,  Westminster,  37,  Corporation  Street,  115,  Hope  Street, 

LONDON.  MANCHESTER.  GLASGOW. 

Sole    Representatives   for  the  Continent  of  Europe:  — 

WHITE.   CHILD,    6   BENEY,    Ltd.,  62  and    63.    Queen   Street.    LONDON     E.C. 

ELECTRICAL  MACHINERY 

OF    ALL    DESCRIPTIONS 
CAN    BE    OBTAINED 
FROM 


SCOTT  & 
MOUNTAIN, 

NEWCASTLE  ON  ivNE 


This   Illustration    siiows   a    Magnet 

Ring,  and   Brush  Gear  of  a  600  kw. 

continuous  current  Generator. 
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^(WiiiiisiHriff  Lifts 

— ^       -■ -d> ^ 


AN    INNOVATION. 


s.s.  "amerika; 


^^  A  ^  yi  r"  n>  I IX  A   "   the  new  hamburg- 

AMERICAN    LINER, 


IS    FITTED    WIT 


WAYGOOD 
LIFTS 

The   "Belfast    Newsletter,"  of  October  21st,    1905,    In  referring  to 
the   maiden   voyage   of  the   "Amerika,"  says:— 

The  Lifts  carried  5,000  Passengers. 


A  Repeat  Order  has  been  given  from  Germany  for  Four  Waygood 
Electric  Lifts  for  the 

S.S.   ''KAISERIN   AUGUSTE   VICTORIA. 


CATALOGUES    AND    ESTIMATES    PREE. 


R.WAYGOOD*Co 

LTD., 

FALMOUTH    ROAD,    LONDON,    S.E. 


lANl'ARY    10,  1906. 
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Illi^ILTlff'  Electrical   Apparatus 


Jii/jff-  JjK.        '1      yorkshiie,       which 

ij^'~  J*tA       is  specially  laid  out  for 


F'"'    .rjj^  j  r.)           ^  *v    Hj'*'^  the      manufacture 

It-        '.  •'f'  '■■   J,  ^    n'^^L    ■  Dynamos,         Mo 

P""'  *""                    *   .  -^SV      i  Switches,  and  Sw 

l|P^^W"F'-«f^  «^  r  fi  if  #  boards .       E veryt 


J''7srsS',";r«t";  buying  is  important, 

JjK         in      Yorkshire,       which 

^  PLACE  ORDER 

AFTER 
4  DIRECT  YOU 

I  lines  TO   WORKS       OAI     I  IIP 

I  MOTORS 

FLAME   LAMPS 

[GENERATORS 

INSTRUMENTS 

I  VULCANISED 

WIRES 

TELEGRAPH    STORES 

I  PAPER  GABLES 

ARC 
-,       LAMPS.  JOHNSON&PHILLIPS,Ltd. 

^ OLD    CHARLTON     KENT. 


Motors, 
itch- 
Everything 
is    of    the    best  ;  and 
prices    are    the  lowest 
possible,  consistent  with 
best    material   and  work- 
j^  manship. 

Sole  the  Name  aad  A  ddress : 

T.     MST.     BROADBENT, 

victoria    Electrical    WorKs. 

EAST    PARADE.    HUDDFRSFIELD. 


JOHN  GIBBS  &  SON 

Ventilating  Engineers, 

80.    JUKE    STREET, 

LIVERPOOL. 

Still  say  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEEK. 


r-ELECTRIC    LIFTS—i 


BRITISH 

MAKE 

THROUGHOUT 


GOODS    OR    PASSENGER, 
HAND-ROPE    OR 
CAGE-SWITCH  CONTROL. 


Reliable, 

Durable, 

and  of  Simple 

IViechanical 

Construction. 


TURNER,    ATHERTON    &    Co.,    Ltd., 


H.  !><1  Offiff    .And    Wor 


DENTON,  MANCHESTER. 
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[I^^Hi^^jMBSJUrV  Electrical  Apparatus 

Pr\    WkM   "  PHCENIX  DYNAMO 
■  L/>IVI.     MANUFACTURING 


MANUFACTURING 
CO.,  1:°   BRADFORD 

Teli-flraphic  Addreii  :    "Dynamo,  Bradford: 
Jckrhofu-  ■  i,,-j  lirndfoid. 

MOTORS 

UP    TO     730     K.W.  UP    TO     1,000    H.P. 

FOR     DIRECT     AND     ALTERNATING     CURRENT. 

WE     H..^VE     .\IMED    AT    AND     HAVE     ATTAIXED 


LONDON     OFFICE:— 
17.   Victoria   Street,    Westminster.    S.W. 

TcU\^riif-ltic  Address  :  "  Phedyna,  London: 
I .kfhotie  ;  io(n    Vicioria. 

DYNAMOS 

;p  TO 
FO 

LIMED 

P 


erfection    in    the 

^Jesign     of    our 


M 


ACHINES 

WHILST    OUR     PRICES    ARE     EXCEEDINGLY     LOW.  Write  for  Particulars. 


i  "  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

Y  NOTICE   TO   ENGINEERS,    ELECTRICIANS,   STEAM    USERS,   and   OTHERS.-"  WOODITE"  ^irlicles  cin  now  be  obtained 

A  with   the  utmost  despatcli.      "WOODITE"  has  ■.1m.,<I  tin-  severest  lest  lur  six  years.     N"  nKiterial  iu  existence  can  equal  it  for  Sleam  or 

1  Klectrical  Purposes,  and  other  appliances  :    has  stood  every  test  up  to  40,000  volts'  Inr   1/8  in.  sheet,  without  breaking  down,  by  the  London 

7  Electric  Light  Corporation  and  others      Ram  "U"  Hat  Joint  and  Paching  Rings,  I'ump  Cups,  Gaskets.  Manholes.  Valves.  Sheeting     Patent 

A  "WOODITE"  G.  G.  KInRs,  and  all  Mechanical  and  other  Goods  which  have  hlthi  


be  made  of  "WOODITE.' 


hitherto  been  manufactured  In  India    Rubber,  Leather, 


WOODITE"    COMPANY,    MITCHAM,    SURREY. 


Janiary  19,  IQ06. 
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i^^Simrif  Iron  and  Steel 

■ — Q_ " <3 ■ — - — ^ " 


Pioneers    of    the 


On   ADMIRALTY  LIST. 


Stamping    Trade. 


DROP 


K/Z^  5i^    FORCINGS 


In  IRON,  STEEL, 

and  other  Metals. 

For  all  Purposes. 


Inquiries  solicited  for  Articles  in 

Weight,   from    ounces  to   cwts. 

Illustrated  booklet  on  Application. 


Thomas  Smith  &  Sons,  of  Saltley,  Ltd.,  BIRMINCHAIVI, 


iron  and  Steel   Rolling   Mills, 

r     ,cing  Mills.  Pla.e  .Mills    for     Armour  Plates.  Heavy       Merchant    Bar.    Wire    and    Hoop    Mills.    Rolling    Mills 
and    Fine    Plates.    Plants    for    the    Manufacture    of  for     Billets.     Slabs     and     Sheet     Bars,    Pipe     Mills. 

Tinned  Sh-el  Iron.  Girder  and  Rail   Mills.  Universal  and  Special  .Mills. 

Live    Roller   Trains   and    Troughs.    Sa~s,   Shearing    Machines.    Presses,  fie. 


FRIED.  KRUPP  A.-G.  GRUSONWERK,  "sl'ct- 

-:','<S  ,'  :.::^';: .         W.  STAMM,  'C.^::!r^^:i'  LONDON,  E.C, 


STEEL  CONSTRUCTION 

IN     ALL     BRANCHES 

Buildings  Designed  and  Erected  in  all  Part.s  of   the   World 


GAS    H0LI7ERS.   PURIFIERS.   ETC..  ^    ^.,,^_ 

OPFN    HEARTH    FURNACE   CASINGS. 

^^^^^^^^     RIVETED    PIPE.    CORRUGATED    IPOS. 

RITER-CONLEY     MFG.     CO.,     pittsburg.    pa.,    u.s.a. 

Now  York  Of«co  :   39-41,  Cortlandt  Stroot. 
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Fainley  Iron 


COLD     BLAST     FURNACES     AND     REFINER'l 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  I's  in.  to  2^  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding.       ?:^siQ^ 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


ON    ADMIRALTY    LIST. 


•CRANKS.    LINCOLN. 


FOR    CRHNKS 
&   FORGINGS 
OF    EVERY 
DESeRIPTI©N 
WRITE   T© 


CLARKE'S 
eRAIVK   & 
F©RGE   e©., 
LTD.,  LINe©LN, 
ENGLAND. 


Janx'arv  19,  1506. 
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'Wi 


Iron  and  Steel 


Head  Office  — 
StPaul-sSquari 

Birmingham 


o^t^o 


Waterloo  Chambers 

'  laWATERLOoSTREE- 

A».^       GLASGOW 


Samh  Buckley 

Styrian  Steel  Works.Sheffield 


cWtf  ADVANTAGES 


'  i°i:'3r- 


Simple  to  force  and  HAftbEN. 
High  Speed  and  deep  cuts. 
Increased  OUT-PUT   when  turning 
Cast  Iron  and  Mild  Steel. 
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HerbertWPermI'" 

ripoDCAfES'v/oi^KS 
BiRmiNCIiam, 

TELEGRAPHIC  ADDRESS 

"floodgate"  BIRMINGHAM. 
TELEPHONE     N9  373. 
STOCK    250.000.    CROSS 


TaXUARY  19,  If)o5. 


PAGE'S    WEEKLY. 


[supplement  page  xxiii.  I 


— ' >iSr 


Iron  and  Steel 


Ckimneys. 

BLAST     FURNACE     WORK. 

steel      Pipes. 

WELDED     AND     RIVETTED 
CAST     IRON     AND     STEEL. 

Patent    Pressed    Tanks    from    stock. 
Gas     Ifl/ORKS     PLANT. 


IGH  CLASS      LOAM      WORk 


THOS.  PIGGOTT  6  CO.,  Ltd., 


Telegrams;  ■'ATLAS,  B  HAM. 


BIRMINGHAM. 


Telephone:   BHAM.  86— 4546. 


AN] 


I  Crankshafts  ^"^    Forgings  | 


OK  ADMIRALTY. 


WAR    OFFICE,   6c..   LISTS. 


*        * 


X  BENT 

«  CRANKS 

«  iSquare 

«  OP 

«  Round 


FOR 

MARINE        X 
AND 
OTHER 


\\,yh 


Th«  abovfli  rapraaenta  a  Oroup  of  Crank  Ax 


\  WOODHOUSE  &  RIXSON,  Sheffield.! 
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DON'T   HESITATE, 

BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


Every  Sheet 
bears  this 
Watermark,  (f^- 


Manufactured  In 

White  and  Five 

Tints. 

Specially  adapted 

for  Departmental 

Stationery. 


SUPERFINE    TYPEWRITING    PAPER. 


January  19,  1906. 


PAGES    WEEKLY. 


[SLPPLEMRNT  page  "XV.J 


yiinsiLytf 


Iron  and  Steel 


RIVETS 


fell 


ESTABLISHED    1817. 


BOLTS 


COSTFACTOKS  TO  THE 

Admiralty, 
War  Of/ice, 
India  Office. 


Manufactured  by 


T.  D.  Robinson  &  Co.,  Ltd., 


DERBY. 


Telegrams  ;  Telephone 


SCREWS 


WALTER    SCOTT,    Ltd., 


LEEDS    STEEL       J«="k"^^»- 
WORKS  .    .    .         i-e'eds""' 

LEEDS,  ENGLAND. 


Manufacturers  of     .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 


Mild  Sleel    Blooms,  Billets. 

Slabs,     Tinban,      Rounds, 


^pecldlltv: 

^     Tramrails. 

Hooki  oj  Stctions  and  othti  tnfctntatict 
on  application 
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I 


INQUIRE 

FOR  •    . 

MOORE 

AND 

HEAD'S 
PULLEY 
BLOCKS 

.       AND .    . 

HOISTS 

.    .  FROM 

TH.      ORIGINAL 
PATENTEES 

HEAD, 

WRIGHTSON, 

&  Co.,  Ltd. 

THORNABY-ON-TEES  .    . 
STOCKTON-ON-TEES    .    . 


JUST  what 

you   want  F 


Price     Reasonable,     £13     2     6 
Guarantee     Unequalled. 
Strong. 
Simple. 

Built   on   Mechanical    Principles. 
FREE     TRIAL. 


The  EMPIRE  TYPEWRITER  CO.,  Ltd., 

77.  QUEEN  VICTORIA  STREET,  EC. 


SPECIAL  !  !  ! 

5  WHEEL 
NUMBERING  MACHINE 


21/- 


COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

12845 

STEEL    WHEELS; 

SELF. INKING 
TRIPLE    ACTION. 

CMANQES   AUTOMATICALLY. 


incHCl.ASS     .\f1CHIXhS     HADE 

Mini    ANY  SIZE    fK.I'KK  OK 

NVMUKK  c'f   »Hi-:h:i.s. 


Let  us  know  your  requirements, 
THE  RUBBER  STAMP  COMPANY, 

Makers  of  Endorsing  Stamps  and  Accessories. 

Offices:     1   and  2.  Holborn  Chambers. 

BIRMINGHAM. 


Jaxi'ary  19,  1906. 
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neers'  Appliances  ■ 


''Halden 
Calculex 


SUPERSEDES    THE    SLIDE 
RULE. 

Complete    ill   Leather    Case,    >|  O    £^ 
with  Book  of  Rules,  post  free     X^    \J 


J.   H  ALDEN    &'  C^    ''  ^S.uare 


LONDON.  NEWCASTLE. 
BIRMINGHAM   6  GLASGOW 


Manchester. 
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^©Ilg|yilimT)f        Time  Records 

EMPLOYERS     OF    LABOUR 


Can  save  at  least  57o  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


6i 


Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
^'hich    Employees    start    and    finish    TvorK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines   on   THE    ONE    MACHINE   the  good 
points   of   all    other    Automatic    Time    Recorders  on   the   market. 

They   are    of   British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 

They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 


THEY     COMPEL    PUNCTUALITY. 


The  "Dey"  time  and  "tvages  sheets  combined  do  away 
with  time  boohs,  wages  booKs,  and  save  90 "  o  of  clerical 
worR.  They  are  adaptable  to  every  requirement,  no  matter 
ho^r    complicated. 

A  firm  using  IS  machines  ■*vrit«s  :  "We  sli.ill  be  sorry  ulien  wc 
change  the  boiler-shop  machine,  as  it  was  o.ie  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day.  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary 


Kull  parlicul.irb  from  the  Patentees  and  Manufacturers:— 

HOWARD    BROS., 

40.  Paradise  Street,  LIVERPOOL. 
London  Offices  :  100b.  Queen  Victoria  Street.  E.G. 

TaLKGKM'IIIC  ADWJEJ*  ;    ■    CoUNTABJ  K.  I.OMKIS."  TKL«H0XE  :   5690  HaxK 


JaMAK'V 
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^iy^illlKIUrjf  Engineers'  Appiiances||y? 
COPYING     LETTERS 

is  a  process  whicli,  according   to  the   nature  of   its    performance,  means 

Catching    or   missing    the    Mail. 

II  Miyoiu  is  complainini;  oj  your  mailing  department,  we  iuggcsl  Ihal  }0u  first  set  wliellier  those  old  presses  luivt 
been  cleared  out.     Letter  Copying  Press^i  :i  ere  all  i-erv  veil  \n  ioa.  hin^  ■.tiiv^,bn:  lhe\  h.tvi  luul  theit  J.!- 

For  an  appliance  equal  to 
the  demands  of  the  age 
to  turn  out  i  or  loo 
perfect  copies  in  a  few 
minutes,  you  want  the 
SHANNON  RAPID 
ROLLEk       LETTER 


Booklet  No.  p.m.  20  tells  all  about  it,  write  — 
THE     .     .     . 

SHANNON  LTD 

Mead   Offices   and   Shou  rooms 

Ropemaker  Street,  LONDON,  E.C. 

Cliisi;  t'l  Moo[-i;,ite  Street  Station. 
F.  W.  SCHAFER.  Managing  Director. 


Great  strain  ard  much  wasted  time  secures  only 
a  poor  copy  on  the  old-fashioned  press? 


See  our.  specimens  i 
.Half  Tone 
jiikeecolour;- 
.Wood  Engraving" 

^LlNE't^. 


^  Farringdon  ^. 

-    ToNDor 
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^i^rWllKtTtr"         Railways 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  lOf^DON  and  P/\RIS. 

(OnSTLT      A.BOXJT      SI:X:T-2"      IWtlJSrTJTES). 

FIVE    QUICK    SERVICES    DAILY,    as    under  :- 

Via    DOVER    AND    CALAIS. 


I55P>! 


Depart,  from  London  Arrival  in  P;iris.        Depart,  from  Pans. 

t*    9.0  a.m.  j  For  PARIS  only        4  45  P  m.         i        t      8.25  a.m.    For  Intermediate  Static 

I  Charing  Cross  Station)  I  For  Intermediate  Stations  ...        6.5    p  m.         '        t*    950  a.m.     For  CALAIS  only  ... 

t    no  am.    from    Victoria  Station         fi.45  p  m.  *•  12  noon       7  5P.ni.    victoria  station 

:      90  p.m.       ,.        Cliaring  Cross  Station         ...        5.50  am.  X      S  4c  p  m.   ...      Intermediate  Stations      5.40a.m.     Charing  Cross 

St.-ition. 

Via   FOLKESTONE  AND  BOULOGNE. 

Depart,  from  London.  Arrival  in  Paris.        Depart,  from  Paris.  Arrival  in  London. 

J    .0.0    a.m.)  r  6.5    p.m.               t      S-^^S  a.m. I  ,„termediate  Stations  ...    3.45  P.m.  (  Charing 

t*    2.20  p.m.  [from  Ch.iring  Cross  Station  ...    j    9.15  p.m.               :      240  pm.)  10.45  p.m.  1  " 

:      220  p.m.)  (11.25  p.m.  ;        t»    4.0    p.m.  For  Boulogne  only  ...         1                      (Station 

t  island  2nd  Class  only.  }  1st,  2nd,'and  3rd  Class.  •  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  I'lcei'crsi 
•.•  First-class  Hotel  and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  fixed  prices. 

The  2.20  p. 111.  departure  from  Charing  Cross  is  the  fastest  coniiecticTn  between  London  and  Hale  for  Switzerland  and 

Italv,  via  the  Gothard  Koute.     Through  Corridor  Trains  and  Ke.staurant  and  Sleeping  Cars. 


South   Eastern  6  Chatham  Railway. 


THE    CONTINENT 

Four    Roya.1    IVIail    Rou-fces 

VIA 

DOVER  FOLKESTONE         DOVER        QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.        FLUSHING. 

LONDON  =  PARIS    IN    LESS    THAN    SEVEN     HOURS. 

NE-W       EXPRESS      AFrTERNOON       DINING      CH^R       SER-VICE. 

Daily  (Sundays  included),  tia  FOLKESTONE  and  BOULOGNE. 


Mail  Route  via  Dover  and  Ostend. 

Tliice  Express  Services  Daily  in    Each  DircvtioTi. 

Flushing  Royal    Mail    Route  to  Germany,  etc. 

Tmo  Services  Daily  in  Each  Direction. 
For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Central  Manager 
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Ml^g'^.l^lIlSGyf  Printing,  &c.         |j 


Arthur  Stafford  &  Co. 


HIGH  GRADE 


PRINTERS 


Modern 
Printing 


ntin"g^       of  Engineers'  Catalogues,   &c ,  Modern 

1  at  the  Best  Prices.  People. 


Central  Printing  Works,  DENTON, 


PETIT  A  PETIT  LOISEAU  FAIT  SONT  NID. 
The 

Lyie  Dossier 
Filing  System 

Follows  the  above  maxim. 


THE  LYLE   COMPANY,  Ltd. 


Harrison  Street, 

GRAY'S  INN  ROAD. 

LONDON,  W.C. 
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CONTRACTORS  TO  H   M  GOVERKMENT.  FOREICM  OOVERNMENTS   HOME  &   F0RE10^ 


Q 


V. 


FltHlNCBlRKBY&fiOODAllP 

Vies*  Crdve  Mill, HALIFAX. 


,0  solid;..  ||^-:a|||l: 


rcLtOKAPHic  Address:  '^  FLEniNG,  HALIFAX. 
TELcrMONE    No.  48   Halifax. 


S»»»»»»»»»»»»»»»»»»»»»»^»»^»»»»^^»^^^^^^^^^^^»»»SI 


Dcighton's  Patent  Flue  & 
Tube  Company,  Ltd. 
DEIGHTON'S    FURNACE. 

Ths  Deitruotlva  Testi  have  proved  the  DEIGHTON  FURNACE 
to  be  the  etrongest  to  reeitt  oollapee  ever  made. 

U  Is  als.)  uticqiialleH  for  Uniformity  of  Tliickness  nnd  !i.i3y  Scalinp. 

MAKERS    OF  MARINE   and 
LAND  BOILER  FURNACES. 

AwarJsJ  2  Brcnzc  Mcdilt.  V Ulcaii      WOFRS, 

F.ns  EMMcn.  mo.  Pepper    Road.  LEEDS. 


*SHI.IN    1NU7  PATKNT   WITIir 


BRADBURY  &  CO., 


LTD. 


Capstan 
Lathes  and 

Labour  n^^ 

SavingTools 


WELLINGTON 
WORKS. 
OLDHAM, 


-^—  u 


The  CAPELL  Patent  Mine  Fan 

IN     USE    ON     MINES    ALL    OVER    THE    WORLD 

Furnace  Gas  Cleaning  Fans 

llr.    Iirgc    u^.'i 

Induced  &  Forced  Draught 
Fans. 

Fans    for    Ventilation  of 
X       >^^  ^_-  J  Buildings. 

'-|'V^5?!^^f-''  ADVANTAGES: 

I         ---^S^^    I  \  Highest    Economy   in    Power 

-^  Small  Size  of  Fans. 

CAPELL  FAN  CO.,  13,  Moseley  St,  NEWCASTLE-ON-TYNE 


Jandary  19,  IQO6. 
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GREEN'S    ECONOMISER 

SAVES    15    TO    25    PER    CENT.    IN    COAL 

^'  ^  -  For  STEAM  BOILERS. 

WORKING 

IN  THE  BOILER  HOUSE. 


A\ore  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora- 
tive point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


Errir'nM   e   crnxi    l  4. a    wakefield.  Manchester,  London 
.  GREEN  &  SON,  Ltd.,         and  olasgow. 


More  durable  than  iron.  Cheapest  forall  spans  up  to  100  Feet 


D.   ANDERSON    6   SON.   Ltd.. 

LAGAN     FELT    WORKS. 


BELFAST. 
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]Pi:.A.N.COF»YING    F»JLI»ERS     a.nd   ILiINENS, 

and    LINEN=BACKED     PAPERS,   giving    Blue.  BlacR.    and    Brown 
Lines  on  White  Ground,  or  vice  versa. 
THE  FINEST  QUALITY  ON  THE  MARKET.  FOR  ENGINEERS  AND  ARCHITECTS. 

DertirlptlVH   Booklet,  Specimen    PrlDts,  and   Prico    Llat   post    free  on  application. 

MARION     d     Co.,    Ltd.,     22   e  23.  Soho  square,   London,  W. 

I.ane.  Ixindofi.  EX.:  and  Publbtied  at 


